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tThen  we  entered  upon  the  commencement  of  the  present 
work,  we  stated,  that  our  leading  motive  was  a  desire  to 
render  generally  available  a  number  of  important  facts  and 
observations,  which  would  otherwise  be  lost  to  the  majority  of 
the  profession ;  and  we  endeavoured  to  shew,  that  in  a  science 
like  medicine,  which  requires  an  accumulation  of  facts,  every 
man''s  available  knowledge  must  be  in  direct  proportion  to 
the  experience  of  which  he  is  in  possession ;  and  we  then  pro- 
ceeded to  point  out,  that  this  experience  is  twofold — that 
which  is  derived  from  his  own  personal  observation,  and 
that  which  he  receives  from  the  testimony  of  others :  whence 
we  inferred,  that  as  each  man's  individual  obser\'ation  must 
be  restricted  within  certain  imjmssable  limits,  the  only  means 
of  rendering  medical  knowledge  permanently  and  steadily 
progressive,  must  be  to  bring  continual  additions  to  the 
general  stock  of  accessible  observations ;  or,  in  other  words, 
to  place  within  the  reach  of  medical  readers,  collections  of 
authentic  records. 

Having  thus  stated  our  motives  in  commencing  our  present 
course,  we  may  perhaps  be  allowed,  now  that  we  are  somewhat 
advanced  in  our  career,  to  look  back  upon  the  ground  we  have 
trodden,  and  forward  to  that  over  which  we  have  yet  to  pass, 
to  see  what  inducements  may  thence  be  drawn  for  continued 
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exertion.  These  inducements  are  from  within  and  from 
without — from  the  benefits  which  we  feel  to  be  accruing  to 
ourselves,  and  the  reception  which  we  have  met  with  from 
the  public ;  as  well  as  our  own  con\-ictions  as  to  the  class  of 
medical  works  of  which  the  public  are  most  in  need. 

Now,  as  regards  those  who  are  more  immediately  engaged 
in  the  conduct  of  the  work,  we  need  hardly  remark,  that  in  so 
vast  an  institution  as  that  from  which  it  proceeds,  opportuni- 
ties of  experience,  to  an  almost  unparalleled  extent,  must  be 
continually  presenting  themselves ;  and  that  next  to  these 
opportunities,  nothing  is  of  more  value  than  an  inducement 
to  turn  them  to  the  fullest  account,  and  the  habit  of  doing  so. 
Both  these  are,  we  tliink,  supplied  by  the  feeling  of  being 
called  upon  to  support  a  work  which  professes  to  be,  for  the 
most  part,  a  record  of  experience; — and  in  this  place  we 
cannot  help  reverting  to  the  fact,  that  no  inconsiderable 
portion  of  the  materials  of  this  publication  are  furnished  by 
the  Hospital  Pupils,  and  to  the  consequent  diffusion  amongst 
them  of  a  zeal  for  clinical  observation.  But  of  tliis  we  have 
before  spoken*. 

Again :  in  looking  around  us,  upon  the  profession  at  large, 
we  caimot  but  hope  that  we  are  rendering  no  trifling  ser\'ice 
to  a  large  portion  of  its  members — ^we  mean  those  who  have 
not  long  ceased  to  be  pupils,  and  are  now  entering,  or  not 
far  advanced,  ujx)n  their  j)rofessional  career.  And  here  re- 
gard must  be  liad  to  the  altered  state  of  medical  education 
within  the  last  fifteen  or  twenty  years — a  knowledge  being 
enjoined  of  many  sciences,  witli  whicli  the  majority  of  our  pre- 
decessors were  unacquaintecl.  This  is  to  be  attributed,  in  a 
great  measure,  to  tlie  convergence  of  many  branches  of  know- 

•  8oe  account  of  the  Clinical  Report  Society,  Vol.  II.  p.  5.— Wo  take  tliia 
opportunity  of  atating,  that  this  Society,  which  liswe  believe,  unique,  continues 
in  A  nio!<t  efficient  conditidn,  and  baa  equalled,  or  even  exceeded,  the  anticipa- 
tiiin*  wliicli  were  formed  itt  ita  flnt  eatablisliment. 
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ledge  upon  medicine,  whose  relation  to  it  was  heretofore 
overlooked :  and  although  we  are  far  from  regretting  tliis 
extension  of  the  acquirements  of  the  medical  practitioner,  we 
cannot  disregard  the  evils  to  which  it  may,  in  some  cases,  give 
birth :  for  it  should  be  remembered,  that  although  many  of 
these,  which  are  termed  the  collateral  sciences,  are  converging 
upon  medicine,  they  have  not  yet  been  actually  brought  to  a 
focus  upon  it.  They  are  indeed  the  handmaids  to  medicine, 
and  minister  much  valuable  assistance ;  but  their  province  is 
distinct  from,  and  subordinate  to,  that  of  their  mistress,  and 
should  ever  remain  so. 

Let  us  take  for  examples,  botany  and  chemistry :  these 
have  undoubtedly  conferred  important  benefits  upon  medicine : 
by  both  have  many  valuable  additions  been  made  to  our 
materia  medica ;  and  the  latter  has,  moreover,  furnished  us 
with  many  aids  to  diagnosis,  by  enabling  us  to  recognise 
important  changes  in  the  fluids  and  secretions  of  tlie  body, 
which  we  could  never  have  detected  by  our  senses.  We  are 
then  far  from  undervaluing  these  departments  of  knowledge, 
or  endeavouring  to  throw  impediments  in  the  way  of  their 
prosecution :  on  the  contrarj%  we  exult,  as  we  believe  we 
justly  may,  in  the  numerous  band  of  accomplished  men 
(many  of  them  members  of  our  own  body),  who  are  so 
ably  and  zealously  devoting  themselves  to  their  advancement : 
but  we  ask,  Is  it  well  that  they  should  engross  so  large  a 
proportion  of  the  time  spent  by  the  majority  of  the  pro- 
fession, in  preparing  tliemselves  for  the  exercise  of  their 
calling?  It  is  well  to  be  acquainted  ynth  the  chemical 
changes  that  occur  in  the  preparation  of  proto-chloride  of 
mercury;  but  will  tliis  knowledge  suggest  the  uses  of  ca- 
lomel?— If  a  plain  fact  is  to  be  stated  in  plain  terms,  it  is, 
that  neither  anatomy  nor  pliysiology,  and  still  less  botany  or 
chemistry,  is  medicine.    This,  it  may  be  asserted,  is  a  truism, 
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and  one  which  has  little  reference  to  our  present  subject. 
We  admit  that  it  is  a  truism ;  but  we  think  it,  notwithstand- 
ing, of  no  inconsiderable  import.  Wlicn  the  time  allotted  to 
professional  studies  is  considered — although  that  period  has 
lately  been  most  wisely  extended — and  when  the  range  of 
those  studies  is  also  taken  into  the  account — does  there  appear 
to  be  no  danger,  that,  in  some  instances  at  least,  that  wliich 
is  subordinate  may  in  a  great  measure  supersede  tliat  wliich 
is  essential. 

We  are  not  arguing  against  the  utility  of  tliese  sciences :  on 
the  contrary,  we  admit  that  an  acquaintance  with  them  is 
not  only  desirable,  but  indispensable.  But  we  ask.  Is  time 
always  given  for  the  study  of  the  practical  application  of  these 
acquirements  to  the  treatment  of  disease?  Now,  it  should  not 
be  forgotten,  that  the  preparation  of  the  mind  for  the  exercise 
of  our  art,  as  for  every  other  arduous  course  of  action,  may 
be  divided  into  two  parts ;  first,  that  which  is  initial,  and 
consists  in  the  expansion — we  might  even  say,  the  scattering — 
of  the  faculties  over  as  wide  a  field  as  possible,  by  which  new 
ideas  are  collected  from  a  thousand  different  sources;  and, 
secondly,  that  maturing  process  which  is  in  some  measure 
the  reverse  of  the  first :  it  is  the  process  of  condensation  and 
concentration:  it  is  the  bringing  of  all  materials  and  all 
faculties  to  a  jwint,  upon  tliat  one  principal  matter  which  has 
been  already  chosen  as  the  worthy  object  of  a  man's  most 
energetic  pursuit  But,  can  it  be  said,  tliat,  under  the  present 
system  of  things,  professional  education  is  never  interrupted 
at  tlie  juncture  of  tlie  initial  and  the  conclusive  \mrt,  or,  at  all 
events,  before  the  latter  is  completed  ?  And  will  there  not 
thence  ensue  a  want  of  all  fixed  princi])les  of  action  ? — will 
not  those  very  acquirements,  wliich  a  furtlier  progress  would 
have  rendered  available  to  tlie  main  object  of  ti'cating  dis<'ase, 
be  felt  to  be  little  better  tlian  incumbrances,  and.  iH'rliaps,  Im' 
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altogether  tlirown  aside  ?  And  what  are  the  resources  under 
such  circumstances  ?  Some  screen  themselves  under  a  scrupu- 
lous avoidance  of  all  rational  or  decisive  practice  ;  and  some 
run  to  a  reckless  and  daring  empiricism : — we  trust  that  the 
former  is  the  more  prevalent  error. 

But  it  may  be  said,  that  time  enough  will  be  given,  after  a 
man  enters  upon  the  exercise  of  his  profession ;  and  that  he 
must  then  practically  learn  the  use  of  tliose  attainments  of 
which  his  previous  course  of  study  has  put  him  in  possession. 
We  are  deeply  impressed  with  the  conviction,  that  a  medi- 
cal man  should  be  all  his  life  a  learner ;  but  we  think  that 
the  commencement  of  practice,  with  all  its  attendant  anxieties, 
is  no  fit  time  for  a  first  essay  at  drawing  practical  inferences 
in  matters  of  such  vast  importance. 

We  have  stated  these  apprehensions,  not  with  any  design 
of  calling  in  question  the  propriety  of  arrangements  which 
have  lately  been  made;  but  because,  since  every  state  of 
tilings  must  have  its  peculiar  dangers,  and  every  condition 
must  bring  with  it  its  peculiar  wants,  we  feel  that  we  are 
not  only  at  liberty,  but  even  called  upon,  to  inquire  what  are 
the  evils  most  to  be  apprehended  in  the  present  condition  of 
the  profession ;  and  what  are  the  means  which,  as  far  as  the 
press  is  concerned,  appear  most  fitted  to  avert  them. 

Now,  if  it  should  be  found  that  a  young  man  not  unfrequently 
loses  the  opportunity  of  attending  the  wards  of  an  hospital, 
just  at  the  very  time  when  such  attendance  could  be  turned 
to  the  greatest  account,  what  is  the  best  remedy  for  the  loss, 
that  medical  literature  can  supply  ? — obviously,  as  we  think, 
digested  records  of  cases  and  observations  occurring  in 
medical  and  surgical  practice,  accompanied  by  clinical  re- 
marks and  deductions.  We  are  convinced  that  they  must 
be  80  arranged,  and  so  accompanied,  to  be  of  real  utility; 
and  it  is  upon  this  conviction  that  we  have  been  more  anxious 
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to  present  to  our  rejulers,  monographs,  illustrated  by  cases 
than  the  crude  records  of  the  cases  themselves:  and  it  is 
u|X)n  the  same  principle,  too,  that  we  have  not  scrupled  to 
introduce  cases  occurring  in  private  practice,  where  they 
liave  tended  to  elucidate  the  subject  before  us :  and  we  think, 
that,  in  so  doing,  we  are  adopting  the  only  plan  by  which  we 
could  hope  to  render  efficient  service  to  those  to  whom  we 
are  at  this  moment  more  particularly  addressing  ourselves — 
we  mean,  the  younger  members  of  the  profession,  who  are 
anxious  to  continue  their  clinical  studies  beyond  the  term  of 
their  pupilage. 

If  individual  cases  were  all  that  were  required,  they  might 
be  found  within  the  range  of  each  man's  own  observation ; 
and  enough  are  supplied  in  the  periodical  literature  of  the 
day.  But  these  single  instances  are,  for  the  most  part,  ill 
adapted  to  remove  the  difficulties  in  which  complicated 
questions  are  involved.  Every  man  in  his  private  sphere 
has  to  do,  not  so  much  with  the  average  result  of  general 
rules,  as  with  the  special  issues  of  single  throws :  the  cases 
that  he  encounters,  as  trials  of  his  skill,  appear  like  fortuitous 
combinations,  rather  than  instances  which  might  illustrate 
any  given  law.  He  meets  with  at  least  as  many  exceptions, 
or  seeming  exceptions,  as  cases  in  point :  and  tlms  the  young 
pnictitioner  is  often  not  a  little  at  loss  liow  to  apply  to  the 
case  before  liim  the  rules  of  treatment  which  he  may  have 
obtained  in  the  lecture-room,  or  from  the  works  of  systematic 
authors.  He  may,  indeed,  if  he  so  choose,  compel  eacli  case 
into  a  stsition  in  a  system  of  nosology ;  but  woe  to  liis  patient, 
if  his  remedies  are  selected  accortlingly ! 

We  are  aware  that  the  first  lessons  in  tlie  practice  of  medi- 
cine must  be  systi'matie,  in  order  that  they  may  be  under- 
hUhxX  or  rememberetl.  But  in  sucli,  it  is  often  difficult,  or 
»'V'ii   iniiK)ssibl(>,  to  (onncct  procej>t  and  cxamph'.     Indeed 


INTRODUCTION.  '  Vll 

we  believe  that  their  separation  is  one  amongst  the  evils  of 
that  unfinished,  or  rather  interrupted,  medical  education,  to 
which  we  have  alluded.  To  remedy  this  evil,  clinical  lectures 
have  been  instituted ;  and  we  cannot  accuse  the  pupils  of  the 
London  Schools  of  being  indifferent  to  their  importance. 
But  iMs  mode  of  instruction,  to  be  most  efficient,  should 
occupy  the  concluding  portion  of  the  period  of  medical  study — 
a  time  during  which,  it  should  be  remembered,  that  a  large 
proportion  of  medical  students  are  engaged  in  preparing  for 
examinations  embracing  a  variety  of  subjects. 

It  should  also  be  remembered,  that  the  greater  number  are 
deprived  of  the  opportunity  of  attendance  upon  hospital  prac- 
tice, almost  immediately  after  they  have  passed  their  exami- 
nations;— an  advantage  of  which  (if  we  may  judge  JErom 
regrets  wliich  we  not  unfrequently  hear  expressed)  many 
would  gladly  avail  themselves. 

To  such,  then,  we  trust  that  our  pages  will  prove  more 
especially  serviceable :  though  we,  at  the  time,  indulge  the 
hope  that  they  will  not  be  found  altogether  unacceptable  to 
the  profession  at  large.  Should  we,  indeed,  continue  our 
efforts  beyond  the  term  which  has  been  assigned  to  us  by  the 
predictions  of  some  of  our  friends,  we  may,  perhaps,  take 
occasion  hereafter  to  say  a  few  words  relative  to  other  ends 
wliich  we  hope  to  promote :  but  in  the  mean  time,  we  would 
beg  to  assure  our  readers,  that  we  are  as  yet  insensible  of 
any  diminution  in  our  resources;  and  that  we  indulge  the 
hope,  that  increased  experience  in  the  work  we  have  under- 
taken may  increase  our  powers  of  usefulness  in  its  perfor- 
mance. 
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SPERMATOCELE, 

OR 

VARICOCELE    OF  THE    SPERMATIC   CORD. 
BY  SIR  ASTLEY  COOPER,  Bart.  F.R,S.  D.C.L. 

SERJEANT-SURGEON  TO  THE  QUEEN,  ' 

AND  CONSULTING  SURGEON  OF  GUY's  HOSPITAL. 


By  the  above-mentioned  terms,  I  mean  to  express  an  en- 
largement and  alteration  of  structure  in  the  spermatic  veins. 
It  is  of  frequent  occurrence,  but  is  sometimes  only  a  slight 
inconvenience  :  in  other  instances,  it  produces  a  great  deal  of 
local  suffering  and  of  mental  depression. 

Although  the  veins  are  generally  larger  than  the  arteries 
in  the  various  structures  of  the  body,  yet  it  appears  that  the 
disproportion  between  them  is  greater  in  the  spermatic  cord 
and  testis  than  in  other  organs. 

In  the  erect  position  of  the  body,  they  become  extremely 
distended  with  blood:  but  in  the  recumbent  posture,  are 
comparatively  empty ;  so  that  they  undergo  great  changes  in 
their  bulk  from  alterations  in  position,  being  influenced  by 
the  following:  circmnstances : — 

1.  The  height  of  the  column  of  blood  leads  to  their  great 
distention ;  for  although  they  possess  numerous  valves,  yet 
the  free  lateral  communication  which  exists  between  them, 
by  anastomosing  branches,  allows  the  blood  to  retrograde  to 
the  testis  through  these  communicating  channels,  and  to  gra- 
vitate with  force  upon  the  vessels. 

2.  Under  an  increase  in  their  diameters,  the  edges  of  the 
valves  no  longer  meet,  and  the  blood  descends  between  them  ; 
so  that  they  only  jiartially  perform  their  natural  office  so 
long  as  the  enlargement  of  the  veins  continues. 

3.  Relaxation,  produced  by  age  or  by  a  warm  climate,  not 
onlv  has  the  effect  of  relaxing  the  scrotum,  but  the  veins  of 
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the  spermatic  cord  also  lose  their  support  from  the  surrounding 
parts ;    and  tluis  is  this  complaint  produced  and  continued. 

4.  Clothes  worn  tight  around  the  abdomen  have  the  effect, 
by  their  pressure,  of  preventing  the  free  return  of  blood 
into  the  inferior  cava,  from  the  s})ermatic  veins. 

Tlie  belt  also,  with  which  it  has  been  so  much  the  custom 
to  encircle  the  abdomen,  has  a  strong  tendency  to  produce 
this  effect,  as  well  as,  by  its  pressure  upon  the  abdominal 
viscera,  to  force  them  from  their  })rojx"r  cavity ;  and  thus  to 
produce  a  sjx^rmatocele  on  the  one  hand,  and  a  hernia  on  the 
other ;  although  the  belt  is  sometimes  absurdly  recommended 
to  prevent  both  these  effects. 

5.  Corpulency  luis  a  similar  tendency  to  produce  sper- 
matocele; for  the  accumulation  of  adeps  in  the  omentum 
and  mesentery  adds  to  the  pressure  ujx)n  the  returning  veins, 
and  leads  to  the  excessive  distention  of  those  vessels. 

Spermatocele — as  every  surgeon  knows,  who  is  the  least 
familiar  with  this  disease — occurs  more  frequently  in  the  left 
than  in  tlie  right  spermatic  cord ;  yet  I  have  several  times 
seen  it  on  the  right  side ;  and  have  a  good  prepai*ation  of  it. 

The  reasons  which  may  be  assigned  for  its  greater  fre- 
quency on  the  left  side,  are, 

1st,  The  left  testis  hangs,  in  general,  lower  than  the  right; 
and,  consequently,  the  column  of  blood  returning  from  it 
is  higher  tlian  that  of  the  right,  and  the  blood  gravitates  more 
powerfully  in  the  erect  jxjsition  of  the  Iwxly. 

2dly,  The  left  spermatic  vein  terminates  in  the  left  renal 
vein,  at  nearly  a  right  angle  to  the  courst^  of  the  bloo«l  in  the 
two  vessels ;  by  which  the  stream  of  bloml  in  the  sjxM-niatic 
vein  is  somewhat  interrupted,  or  the  freedom  of  the  flow 
diminished:  and  the  constant  o|x?ration  of  tliis  cause  pro- 
duces distention  and  enlargement  of  tlie  sj)ennatic  vein. 

3dly,  The  renal  vein  terminates  at  nearly  a  right  angle  with 
the  stream  of  bUKxl  in  the  inferior  cava ;  and  thus  a  stx-ontl 
ini{xHlinient  to  the  n'turn  of  the  blcxxl  is  pnxluced  from  the 
left  testis,  whilst  the  spennatic  vein  on  the  right  side  forms 
no  angles  in  its  cour8<'  to  the  vena  cava  inferior. 

4thly,  The  h-ft  renal  vein  is  nuich  exjxwed  to  the  ]>ressurt» 
of  the  viscera  as  it  crosses  the  fore-part  of  the  aortJi. 

That  thes«'  circumst'inces   do  ojw^nite   to  pnMlucf  s|>t  rmi 
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tocele  is  proved  by  its  occurrence  in  the  female,  in  whom 
it  also  happens  on  the  left  side ;  and  the  ovaria  being  upon 
the  same  level,  or  nearly  so,  there  does  not  exist  a  higher 
column  on  the  left  side  to  produce  the  effect :  yet  I  have 
never  seen  tliis  disease  in  the  female  but  on  the  left  side; 
although  I  do  not  mean  to  deny  altogether  the  possibility  of 
its  occurring  on  the  right. 

Spermatocele  produces  a  pyriform  swelling  of  the  sper- 
matic cord;  imless  it  be  very  pendulous,  when  it  forms  a 
double  cone  with  the  testis  near  the  middle  :  and  it  may  be 
traced  in  the  inguinal  canal,  to  the  upper  ring,  and  even  into 
the  abdomen,  in  relaxed  abdominal  rings. 

The  sensation  which  it  gives  to  the  fingers,  on  manipulation, 
is,  that  tortuous  cords,  or  small  twisted  ropes,  are  contained 
in  the  swelling ;  and  the  fingers  sink  between  these  cords,  and 
meet  between  them  at  the  back  of  the  scrotum. 

In  some  persons,  whose  skin  is  tliin  and  delicate,  the  com- 
plaint assumes  a  bluish  appearance;  for  the  colour  of  the 
blood  appears  through  the  scrotimi. 

In  all  persons,  it  diminishes  in  the  recumbent,  and  increases 
in  the  erect  position ;  and  it  is  lessened  by  cold,  and  increased 
by  heat. 

In  those  cases  in  which  the  swelling  extends  into  the  in- 
guinal canal,  it  becomes  influenced  by  the  action  of  the  abdo- 
minal muscles ;  and  coughing  or  straining  produces  a  sudden 
increase  of  the  swelling,  so  as  to  give  it,  in  that  act,  a  resem- 
blance to  hernia,  by  forcing  the  blood  backwards  into  the  veins. 

The  testis,  in  spermatocele,  is  generally  soft  and  relaxed ; 
and  it  is  somewhat  smaller  than  the  other.  It  also  does  not 
fall,  as  it  naturally  does,  to  the  bottom  of  the  scrotum,  but  is 
suspended  about  midway  between  the  external  ring  and  the 
bottom  of  the  scrotum.  It  hangs  anteriorly  to  the  spermatic 
cord,  with  what  appears  like  a  bundle  of  twisted  and  knotted 
ropes  above  and  below  it,  reaching  to  the  bottom  of  the 
scrotum. 

In  some  persons  it  is  discovered  accidentally ;  but  in  others, 
a  sense  of  weight,  and  feeling  of  uneasiness  in  the  course  of 
the  spermatic  cord,  lead  to  a  knowledge  of  its  existence  by 
inducing  a  careful  examination  of  the  part. 

It  sometimes  produces  a  sense  of  depression  in  the  stomach, 
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and  disturbs  the  digestive  process,  and  thus  becomes  a  great 
source  of  annoyance ;  also,  much  pain,  weight,  and  uneasiness 
are  produced  in  the  loins. 

In  some  persons,  the  disease  occasions  a  mental  depression. 
The  patient  believes  himself  bereft  of  his  virile  power ;  and 
this  impression,  with  the  pain  he  feels  in  the  part  and  in  the 
loins,  with  the  weakened  powers  of  digestion,  and  the  influence 
this  produces  on  the  ner\'ous  system,  leads  him  to  seek  assis- 
tance which  he  has  not  been  able  to  obtain  ;  and  he  is  ready 
to  accede  to  any  proposal  for  his  relief. 

In  general,  however,  this  complaint  produces  little  inconve- 
nience, and  is  scarcely  heeded  by  the  patient,  in  the  greater 
proportion  of  cases :  and  it  ought  not  to  depress  his  spirits, 
nor  is  there  cause  for  apprehension,  either  for  the  present  or 
for  the  future. 

Wlien  sijennatocele  is  dissected,  the  spermatic  veins  are 
found  dilated  and  elongated,  and  more  tortuous  than  tliey 
naturally  are :  their  coats  are  exceedingly  thickened,  and 
they  appear  to  be  much  more  numerous  than  before  the 
formation  of  the  disease;  although  this  appearance  arises 
only  from  the  increase  of  the  smaller  vessels,  and  not  from 
tlie  production  of  additional  vessels.  From  the  thickening  of 
their  coats,  the  veins  apjiear  as  arteries,  when  they  art^  cut 
across ;  for  they  remain  patulous. 

If  quicksilver  be  poured  into  the  vein,  at  its  termination  in 
the  renal,  it  at  once  descends  to  the  testis,  with  scarcely 
any  interruption ;  and  the  veins  can  be  injected  with  wax, 
in  a  direction  contrary  to  the  course  of  their  bkxxl. 

From  the  increase  of  their  diamett^rs,  and  the  valves  no 
longer  meeting  at  their  edges,  the  whole  of  the  blootl  in  the 
sjH'rmatic  vein  forms  a  very  liigh  jH'rpendicular  column, 
and  lias  a  constant  tendency  to  increase  the  disejise. 

From  their  elongation,  they  become  niniatunilly  tortuous ; 
for  tliey  grow  in  length  as  well  as  in  diameter. 

As  this  complaint  in  many  resjx'cts  reseml)les  heniiii,  anti 
has  often  Iwl  to  the  improjx^r  application  of  a  spring  truss,  it  is 
necessary  to  point  out  the  distinction  between  the  two 
discasi>8  :  for  the  application  of  a  tiniss  not  only  prothices  no 
advantage,  but  it  is,  on  tlie  contrary,  })roductive  of  great 
injury ;    and   increases   the    complaint,  by    prtnenting  the 
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return  of  blood  through  the  vems.  However,  the  mistakes 
to  which  I  have  alluded  are  very  liable  to  happen,  from  some 
of  the  sNTnptoms  being  similar  in  the  two  diseases. 

Like  hernia,  this  complaint  begins  in  the  course  of  the 
spermatic  cord,  or  at  least  appears  in  that  course.  Like 
hernia,  it  increases  in  the  erect,  and  subsides  in  the  recum- 
bent posture.  Like  hernia,  when  it  occupies  the  inguinal 
canal,  it  dilates  in  coughing.  Like  hernia,  it  increases  by 
pressure  on  the  abdomen ;  and,  like  hernia,  it  fills  from  the 
abdomen,  when  it  has  been  emptied. 

But  it  is  unlike  hernia,  from  the  irregularity  of  its  surface, 
and  from  the  feel  of  tortuous  and  knotted  cords  in  the  swell- 
ino-:  it  is  unlike  intestinal  hernia,  in  the  absence  of  the 
gurgling  noise  which  attends  the  return  of  the  intestine 
into  the  caxitj  of  the  abdomen ;  and  it  is  imlike  the  same 
hernia,  in  its  not  inducing  an  interruption  to  the  passage  of 
the  bowels. 

But  the  best  discriminating  marks  are  the  following: — 
The  patient  is  desired  to  place  himself  in  the  recumbent 
posture :  then  the  surgeon  presses  upon  the  spermatic 
cord,  and  raises  the  testis  and  swelling,  and  it  disappears : 
he  then  places  his  fingers  at  the  external  abdominal  ring, 
and  directs  the  patient  to  rise;  and  if  the  swelling  be 
varicose,  it  immediately  re-appears;  but  if  it  have  been 
hernia,  it  cannot  re-appear.  Even  pressure  at  the  abdominal 
rinc,  without  the  patient  returning  to  the  erect  position,  will 
reproduce  the  swelling  of  the  spermatic  veins,  by  preventing 
the  free  return  of  the  blood ;  but  the  pressure  must  not  be 
sufficient  to  arrest  the  blood  in  the  spermatic  artery,  or  the 
veins  will  remain  empty. 

Spermatocele  might  be  confounded  with  congenital  hydro- 
cele ;  as  it  also  fills  in  the  erect,  and  disappears  in  tlie  recum- 
bent posture :  but  the  transparency  of  this  hydrocele  will 
lead  to  a  sufficient  diagnosis. 

OF  THE  TREATMENT  OF  SPERMATOCELE. 

The  applications  for  a  remetly  in  this  complaint  are  nu- 
merous and  frequent ;  and  would  be  abundantly  more  so,  but 
for  the  general  conviction  of  the  ho{)elessness  of  relief. 

In  general,  it  is  only  an  inconvenience  to  the  patient;  and 
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the  plan  of  treatment  consists  in  supporting  the  part :  and  this 
is  effected  by  applying  a  suspensory  sling,  with  two  tapes  suf- 
ficiently long  to  encircle  the  abdomen.  The  sling  receives 
the  scrotum  and  testis ;  and  the  tapes,  passed  around  the 
abdomen,  and  tied  in  front,  secure  the  parts  in  an  elevated 
position.  No  straps  should  be  placed  beneath,  to  pass  be- 
tween the  thighs ;  as  they  draw  back,  rather  than  elevate,  the 
scrotum  and  swelling. 

As  the  parts  should  be  kept  as  cool  as  possible,  the  mate- 
rial of  the  sling  should  be  an  open  silk  net,  which  allows  the 
escape  of  heat,  and  prevents  a  relaxing  perspiration.  From 
this  support  the  patient  derives  great  relief;  and  the  appli- 
cation of  an  evaporating  lotion  of  spirits-of-wine  and  water 
relieves  him  still  more.  A  very  good  lotion  for  this  purpose 
consists  of  aluminis  5i.  aqua;  jxi.  spiritus  vini  ^i. ;  but  the 
lotion  should  be  as  much  as  possible  devoid  of  smell,  as  it 
leads  to  the  suspicion  of  some  infirmity. 

Washing  two  or  three  times  a  day  with  cold  water, 
with  salt  dissolved  in  it,  is  useful ;  and  the  employment  of 
the  shower-bath,  or  common  cold-bath,  by  constringing  the 
scrotum,  prevents  the  increase  of  the  complaint. 

The  dress  should  be  as  light  as  jx)ssible,  to  prevent  the 
production  of  superfluous  heat,  and  to  permit  its  escape ;  and 
all  tight  dress  around  the  abdomen  is  to  be  avoided,  to  allow 
of  the  free  return  of  the  venous  blood  from  the  testis.  Still, 
liowever,  these  means  leave  the  patient  with  the  badge  of  his 
infirmity,  from  his  continuing  to  wear  his  bandage;  and 
attempts  have  been  made  to  relieve  liim,  by  exciting  inflam- 
mation and  thickening  of  the  scrotum,  and  thus  to  render  it 
a  better  supjx)rt  to  the  testes.  I  have  applied  the  pyrolig- 
neous  acid  for  this  }nir|)ose ;  but  the  pain  which  it  excited 
was  severe,  and  the  gtxxl  effect  only  tem}X)raiy.  I  have  also 
emj)loyed  blisters  with  the  same  view,  and  with  tlie  same 
effect. 

It  has  been  advised  to  draw  the  scrotum  through  a  ring, 
and  fix  it  there,  the  person  continuing  to  wear  it ;  but,  as  it 
may  be  readily  believed,  this  has  no  advantage  over  the  use 
of  the  sling-8Up|K)rt ;  and  is  a  niiich  greater  annoyance  to  the 
jmtient's  feelings,  either  than  the  disease  itself,  or  the 
buidngc  wliich  he  is  usually  called  U]x>n  to  wear. 
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Yet  there  are  cases  in  which  this  complaint  produces  so 
much  pain  of  body  and  mental  distress,  as  to  render  it  abso- 
lutely necessar\'  to  do  sometliing  more  than  is  g-enerallv 
advised.  The  patient  has  constant  pain,  and  a  feeling  of 
weight  in  the  scrotum,  wliich  leads  liim  to  support  it  with  his 
hand,  and  frequently  to  change  the  position  of  the  parts. 
He  sufFere  much  in  exercise,  both  in  riding  and  walking ;  and 
he  has  pain  in  the  course  of  the  spermatic  cord,  and  in  the 
loins  on  that  side.  He  has  a  sinking  sensation  at  Ms 
stomach ;  his  mind  is  never  free  from  anxietA'  and  depres- 
sion, from  a  belief  that  his  powers  are  diminished  ;  and  liis 
life  is  rendered  miserable.  The  complaint  is  no  longer  a 
simple  inconvenience,  but  is  a  source  of  constant  annoyance ; 
and  he  most  eagerly  seeks  some  mode  of  relief.  In  such 
severe  cases,  the  patient  is  sometimes  anxious  for  the  removal 
of  the  testis ;  as  he  does  not  regard  the  pain  of  an  operation, 
when  contrasted  with  the  constant  uneasiness  which  he  suf- 
fers. Of  this  I  will  give  the  following  case,  from  an  opera- 
tion on  a  patient  in  Guy's  Hospital,  performed  by  Mr.  Key. 

"  T.  H.,  aged  18  years,  was  admitted  into  Guy's  Hospital, 
"  under  my  care,  in  June  1826,  for  an  enlargement  of  the 
"  veins  of  the  spermatic  cord,  accompanied  with  considerable 
"  pain. 

"  About  tlu-ee  years  ago,  whilst  he  was  in  the  act  of 
"  mounting  a  horse,  the  animal  sprang  forward ;  and  on  his 
"  descent  upon  the  saddle,  his  left  testicle  was  much  bruised, 
"  and  produced,  for  a  few  minutes,  excruciating  pain.  In  a 
"  fortnight,  the  effects  of  the  accident  had  nearly  subsided ; 
"  but  from  this  time  he  remarked  that  tlie  testicle  felt  softer 
"  than  the  other,  and  occasionally  gave  him  pain  along  the 
"  cord ;  and  he  also  imagined  that  the  gland  gradually 
"  wasted.  Till  within  the  last  six  months,  it  did  not  give 
"  him  much  inconvenience  ;  but  latterly  it  has  begun  to  swell, 
"  and  has  become  more  painful  when  he  has  been  engaged  in 
"  any  active  employment.  The  part  now  presents  an  irregular 
"  knotty  swelling  at  the  superior  and  back  part  of  the  testis, 
"  extending  some  way  up  the  cord ;  and  it  conveys  to  the 
"  hand  the  impression  of  a  bundle  of  cords,  with  knots  tied 
'*  in  them.    Tlie  testicle  is  soft,  and  not  so  large  as  the  other ; 
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"  and  gives  pain  when  handled.    The  pain  is  chiefly  referred 
"  to  the  loins. 

"  The  swelling  in  the  veins  has  the  usual  characters  of 
"  hernia ;  dilating  upon  coughing,  and  increasing  in  the  erect 
"  position  of  the  body. 

"  At  his  earnest  request,  the  operation  of  removing  the 
"  testicle  was  performed,  after  the  ineffectual  application  of 
"  sedative  local  remedies,  leeches,  and  a  continued  horizontal 
"  posture,  with  alterative  medicines.  It  was  at  one  time  sug- 
"  gested  that  a  ligature  on  the  spermatic  vein  might  succeed 
"  in  curing  the  varicocele ;  but  the  natural  irritability  of  the 
"  patient's  constitution  forbade  such  an  operation*. 

"  Charles  Aston  Key." 


Although  the  foregoing  is  a  most  severe  case,  and  of  rare 
occurrence  in  so  aggravated  a  degree,  yet  I  have  seen,  in 
the  course  of  my  practice,  many  persons  suffer  so  severely 
in  body  and  in  mind  from  this  complaint,  that  they  would 
readily  submit  to  any  operation  wliich  was  not  attended  \s-ith 
danger  to  life,  to  obtain  relief.  As  to  tying  the  veins  of  the 
spermatic  cord — from  what  I  have  seen  of  the  dangerous  and 
destructive  effect  of  exciting  inflammation  in  veins — I  should 
never  propose  it ;  nor  do  I  think,  if  it  were  not  dangerous, 
that  it  is  founded  on  proper  principles.  But,  in  my  Work  on 
the  Testis,  published  in  the  year  1830,  I  have  adWsed  tlie 
removal  of  a  portion  of  the  scrotum,  in  the  following  words  : — 

"  Tlie  removal  of  a  portion  of  the  scrotum  will  lead  to  a  dimi- 
"  nution  of  the  veins  of  the  spermatic  cord  ;  and  it  is  an  opera- 
"  tion,  in  an  extreme  enlargement  accompanied  with  pain,  tvh'wh 
"  miyld  be  tried  with  perfect  safety,  and  is  very  likely  to 
"  succeed^ 

I  had,  at  that  time,  never  |)crformed  the  operation,  and  I 
therefore  siK)ke  of  the  probability  of  success  only :  but,  aware 
of  its  being  free  from  danger,  and  seeing  that  it  would 
rnidcr    the   remaining  j)ortion  of  the   scrotum   a   iiatunil 
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bandage,  and  that  a  great  degree  of  relaxation  of  the  scrotum 
also  attended  tliis  complaint,  and  that  such  relaxed  portion 
mif'ht  be  safely  and  effectually  removed,  I  determined  to 
take  some  opportunit\-  of  performing  the  operation. 

Beside  the  advantage  of  making  the  scrotum,  in  its  lessened 
state,  a  means  of  support,  it  must  naturally  occur,  that  the 
adliesion,  excited  by  the  operation,  of  the  fascia  wliich  covers 
the  cremaster,  to  the  surroimding  parts  would  produce  a 
permanent  support,  and  render  a  suspensory  bandage  unne- 
cessary. It  might  be  thought  a  painful  operation ;  but  it  is 
not  so,  nor  does  it  excite  constitutional  irritation. 

The  mode  of  performing  it  is  as  follows: — The  patient 
being  placed  in  the  recumbent  posture,  the  relaxed  scrotum 
is  dra\NTi  between  the  fingers ;  the  testis  is  to  be  raised  to  the 
external  ring  by  an  assistant ;  and  then  the  portion  of  the 
scrotlun  is  removed  by  the  knife  or  knife-scissars ; — but  I 
prefer  the  former.  Any  arter}'^  of  the  scrotum  which  bleeds  is 
to  be  tied ;  and  a  suture  is  then  made,  to  bring  the  edges  of 
the  diminished  scrotum  together.  Tlie  patient  should  be  kept 
for  a  few  hours  in  the  recumbent  posture,  to  prevent  any  ten- 
dency to  bleeding ;  and  then  a  suspensory  bag  is  to  be  applied, 
to  press  the  testis  upwards,  and  to  glue  the  scrotiun  to  the 
surface. 

Tlie  only  difficulty,  in  the  operation  of  remo^-ing  the 
scrotimi  by  excision,  is  in  ascertaining  the  proper  quantity 
to  be  removed  ;  but  it  adds  but  little  to  the  pain  if  a  second 
portion  be  taken  away,  if  the  first  does  not  make  sufficient 
pressure  on  the  spermatic  cord.  It  is  of  no  use  to  re- 
move a  small  portion  of  the  scrotum,  for  from  doing  tliis  I 
have  failed.  WTien  the  wound  has  healed,  the  varicocele  is 
lessened,  but  not  always  entirely  removed ;  but  the  pain  and 
distressing  sensations  cease,  if  sufficient  of  the  scrotum  be 
removed. 

In  making  the  suture  in  the  scrotum,  its  lower  part  is  to 
be  brought  up  towards  the  abdominal  ring,  to  raise  and 
support  the  testis ;  as  does  the  suspensory  sling  when  it  is 
worn. 
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CASES. 

Case  1. — Mr.  Rees,  surgeon,  of  Blackfriars  Road,  sent  me 
a  patient  of  his,  who  had  a  large  varicocele  on  the  left  side, 
with  a  very  relaxed  scrotum.  He  suffered  severely  from 
uneasiness  in  the  sjjermatic  cord  and  in  the  loins,  a  sense 
of  weight  and  oppression  in  the  region  of  the  stomach,  and 
excessive  mental  depression.  On  the  18th  of  February  1831, 
I  removed  a  large  portion  of  the  scrotum ;  and  exposed  the 
fascia  covering  the  cremaster,  and  the  testis  in  its  envelopes. 
By  three  sutures,  the  edges  of  the  scrotum  were  approxi- 
mated, and  the  wound  quickly  healed  ;  and  he,  on  the  3d  of 
March  afterwards,  quitted  London.  Through  the  kindness 
of  Mr.  Rees  and.  Mr.  Webster,  I  have  received  the  following 
account  of  the  result  of  the  operation  : — 

"  Dear  Sir — The  gentleman  on  whom  you  operated  was 
"  32  years  of  age.  Tlie  jwrtion  of  the  scrotum  removed, 
"  when  extended,  measured  four  inches  in  length;  and  in 
"  breadtli,  in  the  middle,  two  inches  and  a  half.  He  left 
"  London  jjerfectly  well,  and  I  have  sent  you  his  address. 

"  I  am  your  obedient  servant, 

"  240,  Blackfriars  Road.  «  Jonx  Rees." 

From  Mr.  Webster  I  have  since  learned  the  following  par- 
ticulars : — 

"  The  gentleman  is  able  to  ride  fifty  miles  a  day,  with- 
*'  out  inconvenience ;  althougli,  before  the  opei*ation,  he  could 
"  not  continue  on  horseback  more  than  two  or  three  miles  : 
"  and  in  a  Lcttt^r  which  Mr.  Rees  luis  receivtHl  from  him,  he 
"  expresses  liimself  in  tlie  liighest  terms  of  gratitude  for  his 
"  recovery."" 

Case  2. — Mr.  S ,  aged  20,   lias  had  a  spermatocele 

three  ye;irs  and  a  half,  att<Mul«'d  witlv  a  great  sense  of 
uncJisiness  in  the  j«irt,  and  a  dull  heavy  })ain  in  the  sjH'rmatic 
cord  and  loin  on  that  side.  My  assistant,  Mr.  Baldei*son, 
held  the  scrotum  between  his  fingers ;  and  I  removetl  all  that 
could  be  ciiaily  eltrvatiHl  from   the  testis  and  its  coverings, 
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which  are  necessarily  exposed  in  the  operation.  I  tlien 
brought  the  integiunents  together  by  sutures,  so  as  to  close 
the  wound  completely ;  but  I  p^e^■iously  secured  some  small 
bleedino-  arteries.  He  was  ordered  to  keep  liimself  cool,  and 
to  remain  in  the  recumbent  posture :  and  the  part  was  placed 
in  a  suspensory  sling :  however,  the  next  morning  he  went 
down  to  breakfast ;  but  this  imprudence  did  not  prevent  his 
quick  recovery  from  the  operation,  with  the  result  of  wliich  he 
was  highly  pleased.  The  varicose  veins  are  greatly  reduced : 
the  coverings  of  the  testis  adhere  to  the  upper  part  of  the 
scrotum.  He  soon  gave  up  the  use  of  the  sling-support ;  and 
lost  the  pain  in  the  spermatic  cord  and  loins,  which  he  had 
previously  sustained. 

Case  3.  —  H.  B.,  aged  18  years,  had  a  spermatocele  upon 
the  left  side,  from  the  age  of  fourteen.  At  fifteen  he  fell  across 
an  iron  bar,  which  greatly  hurt  him ;  and  he  thought  the 
complaint  had  quickly  increased  after  that  time.  He  sufiered 
much  from  pain  in  the  testis,  more  especially  ia  walking,  and 
from  uneasiness  in  the  groin,  spermatic  cord,  and  the  spinous 
process  of  the  ilium  and  loins.  He  consulted  several  medical 
men,  who  told  him  his  complaint  was  a  hernia.  But  he  was 
then  recommended  to  Air.  Taunton,  in  Hatton  Garden ;  who 
informed  him  it  was  a  varicocele :  and  the  scrotum  was  di- 
rected to  be  supported,  and  an  evaporating  lotion  to  be 
used. 

On  July  20,  1837,  I  removed  a  large  portion  of  the  relaxed 
scrotum  which  covered  the  swelling,  in  the  presence  of  Mr. 
James  Babington ;  secured  some  small  arteries ;  and  then 
used  four  sutures,  to  approximate  the  edges  of  the  scrotimi. 
He  was  sent  from  my  house,  in  a  coach,  to  Chelsea,  after  the 
operation ;  and  the  scrotum  very  soon  healed,  and  the  uneasy 
sensation  in  the  part  vanished. 

Case  4. — Mr.  John  K ,  aged  25,  four  months  ago  foimd 

the  scrotum  enlarged  on  the  left  side,  with  occasional  pain  in 
the  part,  which  darted  upwards  to  the  external  abdominal 
ring.  It  gradually  increased,  until  it  was  three  times  larger 
than  the  right  side  of  the  scrotum,  became  more  painfiil,  and 
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occasioned  much  depression  of  spirits.  On  the  I3th  of 
October  1837, 1  removed  a  portion  of  the  scrotum,  by  passing 
a  needle  and  thread  througli  it  in  three  different  places,  and 
cutting  away  the  scrotum  beyond  them.  This  plan  did  not 
facilitate  the  operation,  and  made  the  tying  of  the  arteries 
more  difficult ;  but  it  succeeded  in  relieving  the  disease. 

I  am  obliged  to  Mr.  Key  for  sending  me  the  following  case. 

"  In  the  autumn  of  1937,  a  young  man,  aged  18,  suffer- 
"  ing  much  from  a  painful  varicocele,  applied  to  me,  to  know 
"  if  I  would  advise  him  to  submit  to  the  operation  of  tying 
"  the  veins,  which  had  been  recommended  by  a  surgeon. 
"  The  varicocele,  which  was  on  the  left  side,  was  large,  and 
"  more  than  usually  pendulous ;  the  veins  forming  a  large 
"  festoon,  that  could  be  distinctly  felt  through  the  scrotum.  I 
"  explained  to  him  the  risk  and  inefficiency  of  an  operation 
"  on  the  veins,  and  also  the  simple  operation  which  you  had 
*'  practised  for  the  cure  of  varicocele.  The  pain  that  he 
"  experienced  in  following  his  occupation  induced  him  at 
"  once  to  have  the  operation  performed.  With  the  assistance 
"  of  my  dresser,  Mr.  Whitchurch,  I  removed  about  two  inches 
"  of  skin,  so  as  to  shorten  the  scrotum  from  above  to  below. 
"  The  edges  of  the  wound  were  secured  by  pins ;  but  an  oozing 
"  of  blood  into  the  cellular  membrane  interfered  with  the 
"  process  of  adhesion,  and  tlie  whole  healed  by  granulation. 
"  The  relief  which  he  has  thus  obtained,  since  the  wound 
"  closed,  will  induce  me  to  have  recourse  in  future  to  the 
"  operation,  for  a  painful  varicocele.  The  supjx)rt  which  the 
"  veins  would  have  received  if  tlie  wound  had  healed  by 
"  adhesion  would  have  been  more  effectual ;  and  I  should  in 
"  another  case  take  every  precaution  to  ensure  the  adlu^ive 
"  process." 

In  one  case,  I  raised  the  scrotum,  and  jilaccnl  a  ligature 
around  the  part  which  I  designed  to  remove,  drawing  the 
thread  quite  tight :  but  it  protluced  a  great  deal  of  pjiin ; 
the  part  sloughed  with  considerable  constitutional  irritation, 
and  after  a  great  length  of  time,  and  with  more  sull'crinij 
than  the  (X)m})]aint  justifies. 

I   wisli    it  to  be  recollected,  that   I  only   recomiiniul   the 
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removal  of  a  portion  of  the  scrotum  in  those  cases  of 
spermatocele  in  which  the  patient  suffers  great  local  pain ; 
in  cases  in  wliich  he  is  most  urgent  to  have  the  swelling  and 
deformity-  of  the  part  removed ;  and  more  especially  in  those 
instances  in  wliich  the  function  of  digestion  suffers,  and  there 
is  a  great  degree  of  nervousness  and  of  mental  depression. 
For  slighter  cases,  a  suspensory  bandage  must  be  still 
recommended. 
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PLATE  I. 

THE  TESTIS  AND  SPERMATOCELE  REMOVED  BY  MR.  KEY. 
(see  CASE,  PAGE  7.) 


The  testis  is  small  and  flaccid. 

The  veins  of  the  spermatic  cord,  which  had  formed  the  spermato- 
cele, are  enlarged,  elongated,  and  tortuous. 
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a  preparation  of  varir.ocele,  presented  to  the  museum  at 
guy's  hospital  by  sir  a.  cooper. 


This  preparation  shews  the  great  relaxation  and  elongation  of  the 
veins,  and  their  extension  below  the  testis. 
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PARAPLEGIA 

DEPENDING  ON 

DISEASE  OF  THE  LIGAMENTS  OF  THE  SPINE. 
BY  C.  ASTON  KEY. 


The  causes  of  Paraplegia  are  frequently  so  obscure  during 
life,  and,  after  a  careful  examination  of  the  dead,  so  often 
elude  our  search,  that  any  additional  facts  tending  to  throw 
light  on  this  affection  deserve  to  be  placed  on  record.  The 
dkgnosis  also  of  these  cases,  it  is  well  known  to  all  who  have 
seen  much  of  this  form  of  paralysis,  is  difficult  and  dubious ; 
and  the  treatment  recommended  is  oftener  founded  on  empi- 
rical, than  on  rational  or  scientific  principles.  The  record  of 
the  following:  cases  may  serve  to  call  forth  further  examina- 
tion  of  these  spinal  affections;  and,  by  eliciting  additional 
facts,  will  assist  in  distinguishing  between  the  several  diseases 
of  the  spinal  cord  and  brain  that  give  rise  to  paraplegia. 

Mr.  Earle's  and  Mr.  Stanley's  Papers,  in  the  Medico-Chi- 
rurgical  Transactions — two  very  able  expositions  of  the  causes 
of  paraplegia — do  not  include  among  them  the  peculiar  spinal 
disorder  that  forms  the  subject  of  the  following  remarks. 
It  was  in  the  attempt  to  verify  the  correctness  of  the  patho- 
logy of  the  latter  surgeon,  that  I  first  observed  the  change  in 
the  ligaments  of  the  spinal  canal,  which  the  following  cases 
will  explain. 

Case  1. 

Samuel  D ,  aged  48,  of  strong  frame  and  healthy  ap- 
pearance, was  admitted  into  Stephen's  Ward,  Oct.  21,  1835, 
with  a  stricture  of  the  urethra,  and  a  fistula  in  the  perinaeum. 
He  considered  himself  to  be  in  good  health ;  with  the  exception 
of  a  pain  across  the  loins,  arising,  as  he  thought,  from  his 
stricture.  About  seven  years  ago,  his  stricture  caused  him 
much  trouble,  but  he  was  relieved  by  the  catheter  and  bougies. 

At  the  time  of  his  admission,  the  urine,  which  was  suffici- 
ently abimdant,  and  healthy  in  appearance,  passed  in  consi- 
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derable  quantity  through  the  perinaeal  aperture ;  and  the  stric- 
ture was  firm  and  very  contracted,  and  allowed  with  difficulty 
tlie  smallest  sound  to  be  passed.  The  passing  of  the  instru- 
ment was  attended  with  great  pain  in  the  perinaeum.  Under 
the  use  of  the  catheter,  and  the  exliibition  of  camphor  and 
hyoscyamus,  he  steadily  continued  to  improve ;  and  nearly  the 
whole  of  the  urine  passed  through  the  urethra.  A  day  or  two 
before  the  10  th  of  November,  he  complained  of  being  unwell ; 
and  on  the  night  of  that  day  he  became  suddenly  delirious,  and 
was  found  labouring  imder  fever ;  liis  extremities,  at  the  same 
time,  being  exceedingly  cold.  Tliese  symptoms  yielded  to 
sinapisms,  opium  and  ammonia,  and  counter-irritation  to  the 
back  of  the  neck.  Up  to  the  28th  he  improved;  but  was 
found  to  have  nearly  lost  the  power  of  motion  m  the  right 
leg ;  for  which  he  was  cupped,  and  blistered  on  the  loin. 
Fever  returned,  with  affection  of  the  sensorium,  and  a  very 
diminished  secretion  of  urine :  he  complained  of  severe  pain 
across  the  upper  region  of  the  abdomen,  extending  into  each 
loin,  especially  the  left.  In  the  second  week  of  December  the 
left  leg  became  paralytic;  and  he  continued  incapable  of 
moving  either,  though  he  imperfectly  retained  sensation  in 
both.  On  tlie  25th,  he  was  attacked  with  diarrhcea;  whicli 
was  checked  by  chalk  mixture  with  opium,  but  returned  at 
intervals.  All  his  symptoms  of  constitutional  disturbance  and 
local  uneasiness  became  aggravated,  so  that  turnmg  him  in 
bed  induced  extreme  suffering.  He  remained  in  tliis  stiite  till 
the  2d  of  January,  when  his  powers  began  rapidly  to  fail ; 
and  he  died  on  the  following  day. 

The  body  was  examined  by  Mr.  King. 

The  viscera  of  the  chest,  and  those  of  the  abdomen,  witli  the 
exception  of  the  colon,  were  healthy.  The  colon  was  inflamed 
througliout  its  inner  surface,  a  large  part  of  wliich  had  been 
removed  by  ulceration.  Over  the  right  kidney  was  a  perito- 
neal cell ;  which  contained  feculent  matter,  leading  into  the 
colon.  The  rectum,  near  the  anus,  presented  several  extensive 
and  recent  ulcers.  Both  kidneys  were  injected  with  blood, 
and  coai*se  in  tt^xture ;  and  in  one  were  two  or  three  mhuite 
|X)ints  of  suppuration :  their  structure  was  firm.  The  bhidder 
was  much  tliickencd.  In  tlie  subsfauice  of  the  psoas  muscle 
u  large  abscess  liad  formed,  extending  nearly  to  the  ongin 
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of  the  muscle,  and  downward  to  its  insertion;  and  communica- 
ting with  a  collection  of  pus  in  the  hip-joint,  the  ligamentum 
teres  of  which,  and  part  of  the  articular  cartilages,  were 
destroyed  by  ulceration,  Tlie  head  of  the  femur,  and  the  aceta- 
bulum, seemed  to  be  ex}5anded ;  and  the  neck  of  the  former  was 
surrounded  with  bony  deposits  of  old  formation.  The  vertebrae 
were  free  from  ulceration.  The  bodies  of  the  lumbar  vertebrae 
were  covered  with  irregular  prominences  of  bones,  and  the 
inters'ertebral  substances  projected  more  than  usual.  Within 
the  canal  of  the  spine,  tlie  ligaments  covering  the  interver- 
tebral substance  between  the  second  and  third  limibar  vertebrae 
were  found  hardened  and  prominent ;  and  projected  so  far  into 
the  canal,  as  to  diminish  it  by  one  third  of  its  diameter,  thus 
causing  considerable  pressure  on  the  spinal  marrow. 

Case  2. 

Reported  by  Mr.  Aspland. 

George  Weeks,  aged  44,  admitted  July  6,  1836,  into  Job's 
Ward,  imder  the  care  of  Dr.  Back.  A  man  rather  tall,  and  of 
a  healthy  appearance.  He  has  been  for  some  years  em- 
ployed in  carrying  out  beer  for  a  public-house:  tliis  has 
exposed  him  to  long-continued  and  fatiguing  exercise,  but 
none  of  a  \'iolent  nature.  His  health  has,  in  general,  been 
good ;  but  twelve  months  ago,  during  the  hot  weather,  and 
after  increased  exercise,  he  experienced  a  feeling  of  weak- 
ness in  the  left  knee,  which  soon  extended  to  the  foot,  accom- 
panied with  numbness  and  a  sensation  of  cold.  The  right 
leg  became  similarly  affected  in  a  week  or  two ;  and  he  suf- 
fered from  catching- pains  in  the  hip-joint,  upon  motion.  He 
however  continued  his  work,  his  legs  being  sometimes  worse 
sometimes  better,  till  last  Saturday ;  when,  fi*om  increased 
weakness  in  the  legs,  he  was  obliged  to  leave  off.  Two 
months  ago  he  first  noticed  a  want  of  power  in  the  sphincter 
ani ;  which  had  increased  so  much  in  a  month,  that  he  could 
with  difficulty  retain  his  motions :  from  the  same  period, 
giddiness  has  supervened,  upon  any  exertion. 

State  on  admission. — Almost  entire  loss  of  power  in  the 
lower  extremities,  more  particularly  the  left,  with  numbness, 
tingling,  and  occasional  pain  extending  from  the  loins  down- 
wards;   inability   to   empty  his  bladder,    except  in  drops; 

'  c2 
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numbness  in  the  extremities,  and  imperfect  command  over  the 
rectum,  his  motion  frequently  passing  involuntarily :  no  pain 
in  the  back,  either  upon  pressure  or  motion ;  no  pain  in  the 
head,  but  occasional  giddiness;  no  weakness  in  the  arms; 
appetite  good ;  sexual  passion  extinct. 

To  have  low  diet.     Catheter  passed  night  and  morning. 
MM.  c  MS.    Cal.  gr.  ij.  o.  n.     CC.  lumbis  ad  |x. 

July  7.     No  alteration,  except  an  increase  of  general  weakness. 
8.  Feels  better ;  more  power  and  less  torpidity  of  the  legs. 

13.  In  the  same  state.         CC.  lumbis. 

16.  Suffering  still  from  catarrh  and  general  uneasiness.  Feels 
considerable  pain  in  the  hypogastric  region.  There  is  a  constant 
quivering  of  the  under-lip.  His  intellects  are  rather  dull ;  he  is 
rather  backward  in  answering  questions.  Mouth  slightly  affected. 
A  sore  on  the  back,  where  the  scarifications  were  made. 

25.  If  any  change,  it  is  for  the  better.  The  pain  in  the  bladder 
still  remains  ;  and  he  often  experiences  a  sensation  as  if  the  bladder 
were  filled  with  warm  water :  does  not  micturate  frequently.  The 
urine  is  of  a  dark  colour,  and  of  very  ammoniacal  odour.  His  mo- 
tions are  natural,  but  passed  in  bed. 

26.  Generally  sleeps  tolerably ;  but  was  much  disturbed  last 
night,  by  aching  pains  in  the  right  thigh.  Sores  are  spreading  upon 
the  back  ;  one  on  the  right  side  beginning  to  slough.  Little  uneasi- 
ness in  the  legs  and  feet,  particularly  the  right ;  and  the  latter  some- 
what oedematous. 

Aug.  1.  Sensation  rather  increasing,  he  passed  his  water  last  night, 
though  unconsciously,  without  the  catheter :  urine  rather  turbid,  from 
mixture  of  pus.  He  is  aware  when  he  empties  the  rectum,  but  has 
no  power  to  prevent  it. 

2.  Quite  conscious  when  he  passes  his  water  ;  which  he  does  four  or 
five  times  a  day,  without  the  catheter.  After  a  certain  quantity  has 
accumulated,  it  flows  away.  Complains  that  the  pills  are  too  hot  fur 
his  stomach. 

6.  When  placed  upon  his  legs,  he  can,  with  assistance,  stand. 
Every  morning,  when  placed  in  the  erect  posture,  as  much  as  a  tea- 
cupful  of  muco-purulent  matter  flows  from  the  bladder.  It  is  of  a 
white  colour,  extremely  fetid ;  and  his  water  is  now  constantly  drib- 
bling from  him  :  the  latter  is  also  fetid,  and  somewhat  turbid. 

9.  Glldema  of  the  legs  increasing.  Has  partial  sensation  up  the 
right  leg,  but  not  the  slightest  motion. 

10.  There  was  retention  of  urine  last  night,  which  caused  him 
considerable   uneasiness.     At  1 1  i'.  m.  the  catheter  was  used ;  and 
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about  one  quart  of  ammociacal  urine,  with  admixture  of  muco-puru- 
leat  matter,  was  drawn  off;  after  which,  he  slept  well,  and  perspired 
freely.  His  back  is  very  uncomfortable,  when  the  poultice  becomes 
dry  :  at  other  times,  he  has  but  little  pain  in  it. 

Pulse,  since  his  admission,  has  been  natural  in  frequency,  but  weak 
in  power. 

The  urine,  from  its  odour,  appears  to  contain  sulphuretted  hydro- 
gen. Less  muco-purulent  matter  flows  now  from  the  bladder,  in  the 
erect  posture. 

He  takes  porter  several  times  in  the  day. 

13.  His  water  never  passes  without  the  catheter,  and  he  com- 
plains of  pain  in  the  back. 

14.  Stomach  very  irritable;  and  he  has  vomited  several  times 
to-day. 

15.  There  is  a  considerable  sanious  discharge  from  the  back:  no 
pain,  except  when  the  bladder  is  distended.  Tongue  furred.  The 
passage  of  the  catheter  causes  him  great  uneasiness.  The  urine  is  in 
lai^e  quantity,  and  evolves  sulphuretted  hydrogen,  which  stains  the 
catheter.     A  moderate  accumulation  causes  great  pain. 

Urine  to  be  drawn  off  three  times  a  day. 

19.  Last  night,  the  catheter  was  with  diflBculty  passed,  on  account 
of  coagulated  blood  stopping  the  urethra.  His  pulse  is  108,  thready 
and  feeble  :  extremities  very  cold. 

3p.m.  At  one  o'clock,  a  rigor  came  on,  which  was  preceded  by 
nausea  and  sickness :  it  lasted  a  quarter  of  an  hour,  and  was  fol- 
lowed by  profuse,  cold,  clammy  perspiration. 

Three  ounces  of  brandy  seemed  to  relieve  him. 

20.  This  morning  he  is  in  a  very  low  exhausted  state  :  pulse  116, 
extremely  feeble  :  extremities  cold :  voice  whispering :  skin  cold  and 
moist. 

21.  He  spent  a  very  restless  night :  towards  morning,  he  suffered 
from  distention  of  the  bladder,  soon  relieved  by  the  catheter :  he  now 
appears  sinking  very  fast :  face  cadaveric,  and  covered  with  a  pro- 
fuse sweat. 

6  p.  M.  No  radial  pulsation  :  voice  ulmost  inaudible.  The  water 
drawn  off  is  of  a  darker  colour,  more  offensive,  and  stains  the  catheter 
more  deeply  than  hitherto. 

He  had  no  sleep  during  the  night ;  and  sank  at  half-past  five 
o'clock  next  morning,  his  senses  remaining  entire  to  the  last. 

Mr.  King's  account  of  the  Inspection  is  as  follows : — 

"  The  body  was  a  good  deal  reduced.     The  frame  tall  and 
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"  bony.  The  nates  had  sloughed  widely  and  deeply ;  and  tlie 
"  surrounding  inflammation  was  extensive.  The  skull  was 
"  rather  thin  than  thick ;  and  the  brain  somewhat  small.  The 
"  exterior  of  the  brain  only  was  examined :  it  seemed  natural, 
"  but  for  a  little  opacity  and  fluid  effusion.  Tlie  heart  was  a 
"  powerful  organ,  and  its  close  serous  covering  was  unequally 
*'  thickened.  The  liver,  spleen,  and  kidneys  did  not  appear 
"  healthy.  A  few  points  of  purulent  deposit  w^ere  found  in  the 
"  kidneys  :  the  bladder  and  ureters  were  extensively  coated 
"  with  sloughy  fibrinous  adhesive  layers,  and  their  surfaces 
"  were  bathed  in  a  sanguineous  and  puriform  secretion. 

"  The  intervertebral  substance,  above  the  twelfth  dorsal 
'*  vertebra,  with  the  ligament  covering  it,  presented  a  slight 
"  ridge,  projecting  into  the  medullary  canal,  as  if  an  ossifica- 
"  tion  from  the  edge  of  one  bone  tended  to  imite  with  a  similar 
"  growth  from  the  opposite  edge.  Tliis  transverse  ridge 
''  manifestly  narrowed  the  canal,  as  was  very  evident  on 
"  passing  the  finger  from  the  wider  to  the  contracted  part 
"  At  this  time  tlie  arches  of  the  vertebraj  and  medulla  having 
"  been  removed,  there  was  no  very  visible  displacement  of 
"  the  bones  upon  each  other ;  but  on  making  a  vertical  section 
"  in  the  median  plane,  the  fore  outline  of  the  spinal  c;mal 
"  looked  as  if  the  under-bone  had  receded,  whilst  the  anterior 
"  view  of  the  bodies  still  offered  an  unbroken  line :  and  now  it 
"  appeared  that  the  adjoining  edges  of  bone,  as  well  as  the 
"  intervertebral  substance,  projected  into  the  canal,  tlie  promi- 
"  nence  of  the  last  being  the  most  considerable.  Tlie  prepa- 
"  ration  shews,  in  addition,  in  the  spinal  canal,  a  degree  of 
'*  angular  flexure  forwards,  at  the  jwiiit  of  disease. 

"  The  medulla  was  very  carefully  examined,  but  seemed 
"  quite  sound." 


The  first  of  these  cases,  during  the  pjitient's  life,  impressed 
rae  with  the  idtvi  of  being,  in  many  respects,  similar  to  the 
cases  detailed  by  Mr.  Stanley ;  in  which  paraplegia  and  dis- 
ease of  the  kidneys  existed  together.  The  long  existence  of 
stricture,  and  a  thickened  state  of  blatlder,  followed  by  the 
sudden  att^u-k  of  paraj)legia,  led  to  this  suspicion;  and  1 
fully  expected  to  find  the  opinion  confirmed  by  tlie  j)ost- 
mortem  appearancts.  The  state  of  the  urine  w.-is  the  only  eir- 
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cumstance  that  argued  against  the  existence  of  kidney  affec- 
tion ;  but  when  the  organs  are  in  a  state  of  confirmed  disease, 
their  secretion  is  sometimes  healtliy ;  and  the  short  sus- 
pension of  the  secretion  for  some  hours  seemed  to  indicate  a 
diseased  state  of  the  glands.  The  absence  of  any  morbid 
appearances,  except  the  very  slight  points  of  incipient  sup- 
puration, was  sufficient  to  shew  that  the  paralytic  affection 
was  independent  of  the  state  of  the  kidneys.  The  extensive 
suppuration  along  the  psoas  muscle  commenced  not  with 
the  spine,  but  with  the  hip-joint ;  and  was  equally  unconnected 
with  the  loss  of  nervous  power.  This  state  of  parts  was 
rather  the  effect  of  the  depressed  condition  of  the  ner\'es  of 
the  limb ;  and  had  its  origin  in  an  old  chronic  action  of  the 
joint,  which  assumed  the  destructive  or  suppurative  form  as 
soon  as  the  nervous  energy  was  withdrawn.  Tlie  ulcerated 
state  of  the  colon  was  owing  to  the  same  cause — the  prostrate 
condition  of  the  nervous  powers.  In  the  latter  stages  of 
many  protracted  diseases,  slight  causes  are  found  to  induce 
inflammation  of  the  lining  membrane  of  the  large  bowel, 
and  to  be  followed  by  a  destructive  ulceration.  It  is  probable, 
from  the  answers  which  the  patient  gave,  that  the  loss  of 
power  in  the  first  affected  limb  had  been  gradually  coming 
on,  before  his  system  began  to  shew  a  general  disturbance. 
The  fever  and  delirium,  though  apparently  coincident  with  tlie 
paralysis,  were  the  effect  rather  of  the  suppurative  action 
than  of  the  paraplegia. 

The  cause  of  tlie  paralysis  escaped  notice,  even  after  the 
spinal  cord  had  been  examined,  until  the  finger  was  passed 
down  the  canal,  and  was  arrested  by  the  sudden  contraction 
of  its  antero-posterior  diameter  at  the  second  lumbar  vertebra. 
The  obstruction  was  found  to  be  occasioned  by  a  projection 
of  the  intervertebral  substance,  or  rather  the  posterior  lio^- 
ment  of  the  spine,  which  was  thickened,  and  presented  a  firm 
ridge,  which  had  lessened  the  diameter  of  the  canal  by  nearly 
a  third.  When  the  vertebrae  had  been  divided  longitudinally  by 
the  saw,  the  ligament,  wliere  it  passes  over  the  posterior  sur- 
face of  the  inter\-ertebral  substance,  was  found  to  be  ossified 
nearly  througliout  the  whole  of  its  fibres,  and  considerably 
increased  in  density.  The  bone  formed  a  bar,  uniting  the 
second  to  the  third  lumbar  vertebrae,  and  must  liave  been  the 
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result  of  a  long-continued  action.  The  rapid  supervention  of 
the  paralysis  offers  no  difficulty  to  this  explanation ;  as  the 
brain  and  spinal  marrow  will  for  a  long  time  bear  pressure 
from  other  causes,  without  manifesting  symptoms  of  incon- 
venience ;  and  will  suddenly  be  overpowered  by  a  paralytic 
seizure,  though  the  causes  may  have  been  gradually  coming 
into  operation. 

The  second  case  (that  of  Weeks)  differed  from  the  former, 
in  the  paraplegia  being  more  slow  in  its  accession,  and  in  the 
kidneys  shewing  early  signs  of  unhealthy  action.  Mr.  King, 
who  inspected  the  body,  predicted  that  the  same  thickening 
and  ossification  of  the  posterior  ligament  of  the  spine  would 
be  found,  on  examination ;  and  his  opinion  was  verified  by 
the  result.  Instead  of  the  lumbar  vertebne  being  affected, 
the  twelfth  dorsal  was  the  seat  of  the  disorder.  The  sub- 
ject of  the  disease  was  a  bony  spare  subject  of  compact  fibre, 
in  whom  ossification  of  tissue  was  to  be  looked  for  as  a  pro- 
bable occurrence. 

Whether,  in  similar  cases,  the  same  cause  of  pressure  on 
the  spinal  marrow  may  have  existed  without  detection,  admits 
at  present  of  no  satisfactory  answer.  Functional  paralysis, 
independent  of  an  obvious  cause  that  admits  of  demonstnition 
after  death,  is  a  state  not  likely  to  occur,  and  not  easy  to  be 
explained.  And,  as  in  the  former  of  the  cases,  the  paraplegia 
was  regarded,  at  the  close  of  the  examination,  as  arising  from 
functional  disturbance  alone,  it  is  probable  that  pressure  may 
have  existed,  and  have  escaped  observation  in  those  cases 
which  have  been  classed  under  sympathetic  derangement  of 
function.  The  occurrence  of  these  cases  will  serve  at  least  to 
direct  the  eye  of  the  morbid  anatomist  to  the  state  of  the  spinal 
canal. 

This  state  of  ligament  is  more  likely  to  occur  after  the 
middle  perio<l  of  life,  than  earlier ;  the  dis})osition  to  ossifica- 
tion not  being  so  decided  in  the  young  as  in  tlie  aged.  It  is 
not  uncommon  to  find  the  lower  extremities  begin  to  fail  at 
55  or  60,  in  jx^rsons  whose  liabits  of  life  have  been  marked  by 
extreme  activity,  but  whose  fibre  luis  not  been  equal  to  tlie 
exertion  requiretl;  and  ])r(K;eed  until  they  lose  entirely  tlie 
|)owcr  of  walking,  or  even  of  resting  on  their  lower  limbs.  The 
iipjHT  lialf  of  the  b(Kly  remains  sound;  the  brain  performs  its 
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functions  ably  to  the  end ;  and  there  is  no  sign  of  derange- 
ment in  any  organ  or  part,  save  the  lumbar  portion  of  the 
spinal  cord,  A  medical  friend  had  under  his  care,  during  the 
past  summer,  a  gentleman  who  held  an  impoi-tant  public  sta- 
tion. He  was  seized  suddenly  with  a  weakness  in  the  lower 
extremities,  which  quickly  amounted  to  entire  paraplegia. 
His  health  remained  good,  and  no  irregularity  or  pain  could 
be  detected  in  any  part  of  the  spinal  column  or  cord ;  nor 
was  there  any  reason  for  looking  to  the  brain  as  the  cause. 
His  rectum  and  bladder  in  a  few  weeks  began  to  participate 
in  the  loss  of  nen^ous  power,  which,  together  with  sloughing 
of  the  nates,  rapidly  destroyed  him.  Not  any  satisfactory 
cause  could  be  assigned,  during  his  life,  for  the  attack ;  and  an 
inspection  of  the  body  was  not  made.  This  gentleman  was  a 
tall  slim  man,  beyond  the  middle  period  of  life,  of  an  active 
turn  of  mind  and  restless  acti^'ity  of  body,  whose  muscles 
were  not  strong,  and  required  the  additional  aid  of  the  liga- 
ments of  the  spine  in  supporting  the  column. 

Chronic  paraplegia  will  sometimes  seize  the  robust  before 
the  middle  period  of  life,  and  will  cripple  them  for  years ;  and 
at  length  condemn  them  to  a  permanent  state  of  helpless 
paraplegia,  and  confinement  to  a  horizontal  position.  This 
form  is  often  met  with,  in  all  its  various  gradations,  from  the 
tottering  cripple  to  the  complete  paralytic.  The  most  dili- 
gent examination  of  the  spine,  and  the  most  minute  inquiry 
into  the  state  of  the  nervous  system,  fail  to  elucidate  the 
cause,  either  by  detecting  any  thing  irregular  in  the  spinal 
column,  or  any  organic  change  in  the  brain.  Such  persons 
are  generally  considered  to  be  suffering  fix)m  softening  of 
some  part  of  the  nerv^ous  mass;  either  the  lumbar  portion  of 
the  spinal  marrow,  or  of  the  brain:  and  because  there  is  not 
evidence  of  any  other  disease,  the  period  for  doing  good  is 
lost.  Exercise  is  prescribed,  under  the  view  of  restoring 
tone  to  the  nervous  system,  and  strengthening  the  back.  The 
general  health  is  restored  by  such  treatment;  and  hope  is 
entertained  that  the  partial  weakness  will  by  degrees  yield. 
The  limbs  become  more  and  more  weak,  until  active  exercise 
becomes  impracticable;  and  the  patient  is  doomed  for  life  to  the 
state  of  an  invalid.     A  rigid  horizontal  position  is  the  only 
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remedy  for  such  eases,  when  the  state  of  the  general  health 
precludes  the  suspicion  that  the  weakness  of  the  lower  limbs 
is  only  part  of  the  general  debility.  The  error,  however,  can- 
not be  repaired :  the  pressure  on  the  spinal  marrow,  though 
perhaps  incomplete,  becomes  permanent;  and  its  function 
cannot  be  restored. 

A  gentleman,  of  athletic  make  and  strong  constitution, 
became  early  in  life  addicted  to  the  sports  of  the  field,  to  such 
excess,  that  he  would  fi'equently  pass  the  whole  day  in  the  most 
active  exercise  on  foot,  without  ttiking  any  nourislunent  for 
twelve  hours.  This  was  not  occasional,  but  his  constant  habit 
at  certain  seasons  of  the  year.  Wlien  he  reached  liis  tliirtieth 
year,  he  began  to  complain  of  weakness  in  his  limbs,  which 
gradually  increased.  Of  this  he  thought  but  little,  attributing 
it  to  the  effects  of  a  former  feat  of  strength,  when  he  was  at 
College — walking  on  stilts  a  match  of  twelve  miles  agjiinst 
time.  The  wetikness  increasing,  he  endeavoured  to  walk  it 
off,  by  taking  additional  exercise ;  occasionally  having  recourse 
to  such  medical  aid  as  his  neighbourhood  afforded.  Enjoying 
the  best  health  with  the  perfect  use  of  his  upper  limbs,  he  now 
lies  in  the  most  complete  state  of  paraplegia,  retaining  sensa- 
tion (though  not  perfect)  in  his  legs,  but  not  any  power  of 
motion.  A  period  of  seven  years  has  elapsed  since  his  attack 
commenced.  He  was  subjected  during  his  stay  in  town  to  a 
painful  process  of  extension,  which  aggravated  his  sufferings, 
by  causing  great  pain  in  liis  back,  without  alleviating  his 
malady. 

It  is  not  correct  to  conclude  that  an  alteration  in  the  con- 
dition of  tlie  ligaments  of  the  spine  uniformly  pnxluces  an 
unvaried  train  of  symj)toms.  The  ligaments  may  either 
become  thickened,  and  cause  a  tem])orary  pressure ;  or  may 
become  ossified,  and  induce  a  permanent  c()mj)ression  of  the 
si>inal  cord  :  or  they  nuiy  so  fjir  be  weakened  and  yield,  as 
U)  allow  dis})lacement  of  the  vertebra*,  and  absorption  of  the 
intervertebral  substance.  The  effects  of  these  derangements 
arc  seen  by  every  sui^eon,  in  the  course  of  his  practice  ;  though 
eai-li,  ill  the  absence  of  any  decided  or  detintnl  disease,  may 
have  liis  own  view  of  tlie  case,  and  assign  a  different  cause  for 
the  spinal  weakness  or  paniplegia.     The  following  appeai-s  to 
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me  to  be  a  case  of  }4eldmg  of  the  spinal  ligaments,  with 
thickening  and  consequent  pressure,  inducing  a  nearly-com- 
plete state  of  paraplegia : — 

A  young  lady  of  pale  complexion,  about  12  years  of  age, 
and  exhibiting  no  signs  of  approaching  puberty,  began  to 
complain  of  weakness  in  the  lower  half  of  the  body,  in 
walking,  and  in  getting  up  from  a  seat.  It  became  gradually 
worse,  and  at  length  she  could  no  longer  take  walking 
exercise.  Being  confined  to  the  house,  excepting  during  the 
hour  of  exercise  in  a  garden  chair,  she  was  lying  on  a  sofa 
nearly  the  whole  day,  and  found  that  she  was  losing  by 
degrees  the  power  of  moving  her  legs.  She  became  nearly 
paraplegic ;  excepting  that  she  possessed  the  power  of  mo\'ing 
the  toes  of  one  foot,  but  no  sensation  in  either  of  the  ex- 
tremities. It  was  at  this  period,  after  she  had  been  an  in- 
valid for  22  months,  that  I  saw  her,  and  examined  the  spine. 
There  was  neither  angular  nor  lateral  cursature  of  the  co- 
lunm,  according  to  the  usual  acceptation  of  those  terms ;  but 
there  was  a  general  irregularity  of  the  lumbar  and  lower 
dorsal  spinous  processes,  which  slightly  dcAaated  laterally 
from  the  straight  line.  She  experienced  pain  neither  on 
pressure  nor  on  motion  of  the  back.  There  was  no  appear- 
ance of  absorption,  nor  of  ulceration.  The  horizontal  posi- 
tion was  prescribed,  to  be  obser\-ed  with  strictness,  and  a 
plan  of  steel  medicine  with  purgatives  agreed  upon.  This 
mode  of  ti*eatment  was  persisted  in  only  for  a  short  period, 
as  the  amendment  was  too  slow  to  keep  pace  with  the  wishes 
of  anxious  parents.  She  was  placed  under  empirical  treat- 
ment ;  wliich  consisted  of  extension  of  tlie  spine,  friction,  and 
sliampooing  the  irregular  vertebrae  into  place,  together  with 
rigid  decumbency.  This  plan  was  steadily  pursued  for  ten 
months,  with  e^•ident  improvement.  At  tlie  end  of  four 
montlis,  she  could  draw  up  her  legs,  and  move  them  down 
again,  ^^•ith  tolerable  ease.  After  ten  montlis'  confinement  in 
the  establislmient,  she  was  pronoimced  well,  and  returned 
home.  Here  she  regained  what  little  power  was  wanting 
to  enable  her  to  walk ;  and  she  now  uses  her  limbs  as  well 
as  before  the  attack.     Her  constitution  stiU  remains  delicate. 

An  encroachment  on  the  canal  of  the  spine  is  necessary 
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for  the  production  of  hemiplegia,  when  the  cause  does  not 
exist  in  the  medulla  itself.  The  existence  of  such  pressure  is 
not  necessarily  accompanied  by  a  corresponding  irregularity 
of  the  bodies  or  spinous  processes  of  the  vertebrae ;  and  the 
absence  of  such  deformity,  therefore,  is  not  to  be  considered 
as  a  proof  of  a  sound  condition  of  the  bones  and  their  liga- 
ments. Neither  is  pain  a  necessary  condition  of  ligamentous 
disease.  Pain  is  the  indication,  usually,  of  some  irritability  of 
the  nervous  system,  and  not  of  disease  of  bone  or  ligament : 
it  accompanies  the  irritable  spine,  and  is  a  sign  rather  of  func- 
tional disorder  in  hysteric  females  or  nervous  men,  than  of 
organic  change  in  the  structure  of  the  spinal  column.  Wlien 
abscess  forms,  the  distention  and  pressure  produced  by  the 
collection  of  pus  causes  pain ;  but  if  the  disease  be  unat- 
tended by  suppuration,  disorganization  of  the  column  may 
proceed  to  the  production  of  complete  paraplegia,  without 
the  patient  having  experienced  any  pain  in  the  seat  of  tlie 
diseased  action. 

A  medical  student,  about  20  years  of  age,  tall,  and  of 
large  frame,  though  not  robust,  complained  of  weakness  in 
his  lower  limbs ;  and  experienced  some  difficulty  in  going 
round  the  wards  of  the  liospital,  in  the  performance  of  his 
duties  as  dresser.     In  going  up  the  stairs,  he  suffered  gi-eat 
inconvenience,  and  would  take  more  time  tlian  others  in 
reaching  the  wards ;  but  not  so  much  as  to  attract  the  at- 
tention of  his  fellow-students,   nor   did  I  notice   it  as  lie 
accompanied  me  through  the  hospital.      One   morning   he 
called  on  me,  with  his  gait  so  much  crippled,  tliat,  on  his 
entering  the  room,  I  asked  him  what  made  him  walk  so 
stiffly.     He  then  entered  into  the  state  of  his  feelings,  and 
described  a  train  of  symptoms  indicating  the  approach  of 
paraplegia.     He  went  home ;  and  the  same  evening  a  very 
close  and  careful  examination  of  his  limbs  and  spine  was 
made   by  an   eminent   surgeon,   a  physician,   and  myself. 
Neither  irregularity  nor  tenderness  could  hv  detected  in  any 
one  ix)int  of  the  column ;  nor  had  he  suffered  any  pain  in  any 
part  of  tlie  spine  at  any  previous  period,  except  when  he  was 
travelling  on  the  Continent  in  the  precetling  summer ;  and  he 
then  had  some  uneasiness  in  his  loins,  wliich  was  so  slight 
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and  so  transient  as  almost  to  escape  his  recollection.  The 
recumbent  position  was  enjoined ;  and  soon  became  necessary, 
from  the  gradual  loss,  first  of  all  power  of  motion,  and  then 
of  sensation  in  the  lower  half  of  his  body.  For  two  months, 
no  clear  indication  of  the  exact  seat  of  disease  could  be  ob- 
tained :  after  which  period,  a  deformity  began  to  shew  itself 
at  the  upper  part  of  the  dorsal  vertebrae,  which  formed  so 
distinct  an  angular  projection,  as  to  point  clearly  to  the 
cause  of  pressure.  The  bladder  soon  participated  in  the  loss 
of  nervous  power,  and  began  to  shew  signs  of  disease.  He 
lingered  for  two  years,  and  died  without  any  external  ap- 
pearance of  abscess  forming  in  the  course  of  the  spine.  Per- 
mission for  inspection  could  not  be  obtained. 

It  is  well  known,  and  not  unfrequently  occurs  in  practice, 
that  a  very  considerable  depression,  or  other  irregularity  in 
the  line  of  bones,  may  exist,  without  occasioning  pressure  on 
the  spinal  marrow.  The  deformity  termed  angular  curvature, 
in  wliich  the  column  is  bent  forward  by  a  loss  of  the  anterior 
part  of  the  bodies  of  the  vertebrae,  is  often  witnessed  without 
any  injurious  effect  on  the  canal.  In  this  form  of  the  disease, 
the  posterior  ligament  of  the  bodies  of  the  vertebrae  is  preserved 
entire,  and  the  canal  therefore  remains  imdiminished  in  size, 
though  altered  in  fonn ;  and  the  patient  often  escapes  para- 
lysis, throughout  the  whole  period  of  this  protracted  disease, 
even  though  ulceration  and  abscess  take  place.  A  displace- 
ment of  a  vertebra  may  occur  from  relaxation  of  ligaments 
and  absorption  of  bone  without  ulceration,  so  as  to  produce  a 
very  perceptible  dcN-iation  from  the  natural  Hne  of  bones, 
without  pressure  on  the  canal,  or  loss  of  power  in  the  extre- 
mities. The  entire  vertebra  being  thrown  forward,  the  canal 
is  altered  in  form,  but  not  lessened  in  capacity ;  and  the 
only  effect  is  a  sense  of  weakness  in  the  part  of  the  spine 
affected.  A  total  incapability  of  walking,  or  even  standing 
without  support,  ordinarily  attends  this  displacement  of 
bone.  The  following  is  a  case  in  which  this  remarkable 
deviation  in  the  line  of  the  column  ensued.  It  is  not  a  very 
uncommon  form  of  disease  above  the  age  of  puberty. 

Mrs. ,  of  tall  stature  and  large  frame,  of  light  and 

somewhat  delicate  complexion,  was  married  in  the  autumn 


3Q  Mr.  Aston  Key  on  Paraplegia. 

of  1834,  and  passed  the  following  two  months  after  her 
marriage  in  rambling  on  foot  and  horseback  among  the 
mountains  of  the  North.  During  her  excursions,  she  often 
complained  of  weakness  and  pain  in  the  back,  and  experienced 
difficulty  of  walking.  She  became  pregnant,  and  a  mis- 
carriage was  apprehended ;  but  she  went  the  full  time,  and 
was  confined  in  June  of  the  following  year.  After  her 
recovery,  she  found  considerable  difficulty  in  putting  her  feet 
to  the  ground ;  and  on  trying  to  stand,  she  found  she  was 
unable  to  support  herself.  The  sitting  posture  was  uneasy 
to  her ;  and  it  was  thought  that  some  laceration  might  have 
occurred  in  her  delivery ;  but  none  was  discovered.  For  two 
months  she  endeavoured  to  walk ;  but,  as  she  said  she  could 
make  no  progress,  she  ceased  to  make  the  attempt.  A 
surgeon  of  experience  in  her  neighbourhood  saw  her;  and 
considering  the  weakness  to  arise  from  the  atonic  state  of 
the  pelvic  ligaments,  recommended  quiet :  she  therefore  re- 
mained without  exercise,  sitting  up,  with  her  feet  on  the 
ground.  She  came  to  town  in  April  1836,  being  then 
advanced  two  months  in  pregnancy.  She  was  able  to 
stand,  but  not  to  walk.  Her  spine  presented  no  irregularity ; 
but  she  complained  of  extreme  weakness  in  the  back,  and 
with  difficulty  maintained  the  erect  position. 

After  her  delivery  in  December  following,  an  examination 
was  made  of  the  spine,  and  a  considerable  depression  was 
discovered  in  the  lower  part  of  it.  The  tenth  dorsal  vertebra 
had  sunk,  so  that  its  spinous  process,  instead  of  projecting, 
was  depressed  much  below  the  level  of  the  others.  The 
vertebrae,  both  above  and  below,  were  in  their  natural  states ; 
the  irregularity  being  entirely  confined  to  this  one  bone. 
There  was  not  the  least  tendency  to  jiaralysis ;  the  sensation 
being  perfect,  and  the  power  of  moving  her  lower  limbs  being 
unimpaired ;  but  the  act  of  sitting  wjis  distressing  to  her, 
from  the  strain  in  the  back ;  and  the  erect  position  was  im- 
practicable. The  entire  vert(4)ra  must  have  advanced, 
carrying  with  it  the  spinal  marrow :  the  arch  of  the  canal, 
with  the  spinous  process,  could  not  alone  have  changed  its 
jKwition,  without  pressing  on  the  s|)inal  cord  :  and  if  the  body 
of  the  vertebra  had  undergone  absorption  anteriorly,  tlie 
two  contiguous  vertebrae  would  have  altered  their  axes,  and 
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their  spinous  processes  would  have  been  thrown  apart.  The 
peculiar  deformity  must  have  been  caused  by  the  absorption  of 
the  intervertebral  substance  and  the  yielding  of  the  ligament, 
allowing  the  whole  vertebra  to  advance.  The  plan  adopted 
for  her  recovery  is,  the  strict  adherence  to  the  recumbent 
position.  She  is  now  again  pregnant ;  and  the  effect  of  the 
treatment  is  therefore  for  tlie  present  suspended.  There  is 
no  reason  to  apprehend  an  unfavourable  issue  to  the  cure,  if 
the  health  remain  good,  and  the  system  of  recumbency  be 
strictly  attended  to. 

Tliis  yielding  of  the  ligament,  from  weakness  of  fibre,  is 
different  in  some  respects,  both  in  its  effects  on  the  indi^'idual, 
and  in  its  nature,  from  that  wliich  induces  paralysis :  but 
the  difference  is  attributable  to  the  age  of  the  patient 

These  two  forms  of  disease  are  not  so  wholly  opposed  to 
one  another,  as  at  first  they  might  seem  to  be.  In  both, 
the  action  takes  place  in  the  posterior  ligament  of  the  bo- 
dies of  the  vertebrae ;  and  the  causes,  acting  in  both  cases,  is 
an  overstraining  of  their  fibres.  Their  relative  effect  is  mo- 
dified by  the  tendency  in  the  indi^•idual,  depending  on  age, 
and  other  peculiarities  of  system.  In  the  aged,  a  disposition 
to  thickening  and  ossification  of  tissue  usually  prevails ;  the 
arteries  become  ossified ;  the  joints  anchylosed ;  the  cartilages 
supplanted  by  bony  deposit ;  and  the  fibrous  tissue  generally 
shews  abundant  signs  of  the  tendency  to  ossific  deposition. 
Among  persons  therefore  advanced  beyond  the  middle  pe- 
riod of  life,  an  unhealthy  or  feeble  condition  of  the  ligament 
of  the  spine  is  productive  of  bony  effusion ;  as  is  frequently 
seen  along  the  anterior  spinal  ligament,  and  inter\ertebral 
substance,  which  present  a  bony  ridge,  and  induce  a  perma- 
nent bony  anchylosis  of  several  vertebrae.  The  occurrence 
of  this  conversion  into  bone  of  the  anterior  ligament  probably 
saves  the  posterior  from  a  similar  action,  by  taking  off  the 
strain  fi*om  the  latter.  These  two  ligaments,  performing 
contrary  functions,  will  not  be  affected  by  the  same 
causes;  and  therefore  one  will  be  found  diseased,  while  the 
other  remains  sound. 

The  over-extension  of  ligament,  which  in  tlie  aged  is  fol- 
lowed by  rigidity  and  ossification,  is  productive,  in  the  yomig, 
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either  of  inflammatory  swelling,  or  of  yielding  of  its  fibre 
and  absorption.  The  disposition  to  ossification  is  as  rare  in 
the  young  as  the  yielding  of  ligament  is  in  the  old ;  and  the 
same  cause,  therefore,  will  give  rise  to  different  effects,  ac- 
cording to  the  period  of  life  at  which  diseased  action  is  brought 
into  operation.  In  the  young  and  strumous  subject,  a  low 
degree  of  inflammation  ensues,  productive  of  thickening  and 
swelling  of  the  posterior  spinal  ligament ;  and  a  consequent 
pressure  on  the  cord,  giving  rise  to  temporary  paralysis  :  or, 
if  it  proceed  to  ulceration  and  suppuration,  the  paralysis  often 
becomes  permanent,  and  the  life  of  the  patient  falls  a 
prey  to  the  disease.  In  persons  of  more  laxity  of  fibre,  but 
indisposed  to  inflammation,  the  ligaments  yield,  and  become 
absorbed ;  thus  saving  the  cord  from  pressure,  and  only  dis- 
abling the  powers  of  the  spine,  as  a  colmnn  of  support.  There 
is  some  analogy  between  the  ligaments  of  the  spine,  under 
diseases  of  a  strumous  character,  and  those  of  the  joints. 
WTien  ligaments  are  strained  or  stretched  by  over-exertion, 
in  young  persons  of  lax  fibre,  the  consequences  are  not  sud- 
den pain  and  swelling — as  usually  follow  in  violent  sprains 
incapacitating  the  joint,  and  rendering  the  limb  powerless ; 
but  a  more  chronic  action  ensues,  in  wliich  inflammation  bears 
no  very  prominent  part  A  sense  of  weakness  follows,  but 
no  pain.  A  yielding  of  the  ligament  takes  place,  and,  pro- 
bably, a  solution  of  continuity  in  some  of  the  fibres ;  but  tlie 
person  is  not  disabled  from  using  the  limb,  or  from  walking 
upon  it,  when  the  lower  extremity  is  tlie  seat  of  disease.  The 
weakness  induced  by  the  yielding  of  the  fibres  at  length  im- 
pairs the  functions  of  the  joint ;  and  a  slight  limping  follows, 
but  not  accompanied  with  pain.  The  swelling  of  tlie  liga- 
ment adds  but  little  to  the  inconvenience,  so  long  as  suppura- 
tion is  prevented. 

This  tumefaction  of  ligamentous  structure  is  met  with  in 
almost  all  the  hinge-joints.  The  ancle,  elbow,  and  knee  joints 
are  especially  liable  to  become  the  seats  of  these  swellings. 
They  are  formed  on  the  surface,  or  sometimes  in  the  tissue  of 
the  dense  fibrous  ligaments;  and  ap|x*ar  as  circumscribed 
tumors,  of  a  circular  form,  and  usually  not  exceeding  in  size  a 
small  cht^nut.  The  skin  over  them  remains  imdiscoloured. 
so  long  as  inflammation  is  prevented.     They  feel  pulpy,  as  if 
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containing  a  cheesy  matter ;  and  are  often  incautiously  punc- 
tured, unless  the  surgeon  is  aware  of  their  nature.  If  cut 
into,  in  the  early  stage,  and  pressed  firmly,  a  whitish,  and  in 
some  parts  a  vascular  fungous  mass  is  forced  out;  whicli 
appears  to  be  organized,  and  therefore  unlike  ordinary  tuber- 
cular or  scrofulous  deposit,  which  is  a  mere  effusion  of  an 
unhealthy  fibrin. 

These  swellinsfs  remain  indolent  for  montlis,  and,  bv  im- 
proving  the  general  health,  will  sometimes  become  stationaiy 
in  growth,  and  at  length  absorbed.  But  if  the  constitution 
be  enfeebled  by  natural  causes,  or  by  habits  of  dissipation, 
their  course  towards  suppuration  is  slow,  but  certain.  The 
skin  inflames,  and  ulcerates ;  and  the  pus,  which  is  usually 
not  abundant,  escapes.  The  swelling  does  not,  however,  sub- 
side :  the  mass,  being  formed  principally  of  swollen  ligament, 
with  interstitial  effusion,  remains,  and  furnishes  a  long-conti- 
nued but  scantA'  purulent  secretion.  At  length,  the  subjacent 
synoA-ial  membrane  ulcerates,  and  the  ca\-ity  of  the  joint  is 
opened.  This  is  announced  by  an  escape  of  synovia,  which  is 
perceptible  on  the  dressings,  and  possesses  its  usual  colour 
and  consistence.  The  integrity  of  the  joint  being  thus  dis- 
turbed, a  more  active  and  more  serious  destructive  process, 
in  the  form  of  ulceration  of  the  articular  cartilage,  often  fol- 
low^s.  Sometimes,  however,  the  cavity  of  the  joint  again 
closes ;  and  a  firm  and  permanent  process  of  restoration  taking 
place,  it  is  preserved  from  further  injury.  This  more  favour- 
able termination  of  the  ulceration  is  the  exception  to  the 
ordinary  course  of  the  disease.  Usually,  the  joint  becomes 
permanently  involved. 

It  is  obvious  that  the  opportunities  of  verifying,  by  dissec- 
tion, such  a  morbid  state  of  the  jx)sterior  ligament  of  the 
vertebrae  must  be  rare.  The  chance  of  a  post-mortem  exa- 
mination can  occur  only  when  deatli  takes  place  from  another 
cause.  If  paralysis,  from  pressure  on  the  spinal  marrow,  is 
produced  by  it,  a  fatal  termination  is  not  likely  to  follow, 
until  suppurative  ulceration  and  its  consequences  ensue; 
in  which  case,  all  vestige  of  the  original  commencement  of 
the  disease  will  necessarily  be  lost,  in  the  general  destruction 
of  bone  and  ligament.  The  spine  will  then  present  the 
usual  appearances  of  caries  arising  from  scrofulous  action. 

Vol.  III.  D 
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with  the  sliglit  difference  of  the  disease  having  commenced  in 
the  posterior  part  of  the  spinal  column.  If  the  symptoms  of 
pressure  on  the  marrow  cease,  the  opportunity  of  ascertaining 
the  cause  of  the  paraplegia  does  not  present  itself;  and  often 
its  nature  will  therefore  remain  in  obscurity,  and  will  rest 
for  explanation  on  the  analogy  between  this  and  other 
forms  of  strumous  action.  The  occurrence  of  paraplegia  in 
the  earliest  stage  of  the  disease,  before  the  spinous  processes 
exhibit,  by  their  altered  form,  any  change  in  tlie  bony 
column,  is  often  found  to  attend  ulceration  of  the  vertebrae, 
when  the  ravages  commence  in  the  posterior  parts  of  the 
bones  towards  the  vertebral  canal.  Early  participation  in  the 
disease  either  causes  the  posterior  ligament  to  become  thick- 
ened, and  press  on  the  cord ;  or  its  early  destruction  removes 
the  support  of  the  bones,  and  allows  them  to  press  on  the 
spinal  canal.  In  either  case,  partial  paralysis  is  one  of  the 
earliest  symptoms. 

To  enter  minutely  into  the  various  forms  of  disease  to  which 
the  spine  is  subject,  would  require  a  space  which  the  limits 
of  a  Paper  will  not  allow  ;  and  would  be  foreign  to  the  purpose 
that  I  have  in  view,  in  writing  the  preceding  obser^^ations. 
I  have  had  occasion  to  see  many  cases  of  paraplegia,  either 
complete  or  partial,  in  which  the  cause  has  been  so  obscure, 
that  no  satisfactory  conclusion  could  be  arrived  at:  or  in 
which  the  opinions  delivered  on  the  nature  of  the  cause  are  so 
much  at  variance  with  each  other,  and  with  the  facts  of  the 
case,  that  some  further  investigation  of  the  subject  seemetl  to 
be  required.  The  facts  here  detailed,  witli  the  inferences 
dniwn  from  them,  will  at  least  ser\'e  to  elucidate  some  of  tlie 
causes  of  paraplegia,  and  to  remove  some  of  the  obscurity 
that  surrounds  spinal  pathology.  I  am  inclined,  by  long  ob- 
servations of  spinal  affections,  to  think  that  the  ligaments 
are  more  frequently  in  fault  than  any  of  the  structures  of  the 
spinal  column;  and  that  many  of  the  cases  of  }mralysis, 
whether  tenij)orary  or  jK^rmanent,  and  vaguely  classtnl  luider 
fiinctional  derangements  of  the  spinal  cord,  will  be  found,  by 
dissection,  to  de|)end  on  im  altered  condition  of  those  tex- 
tures. 
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The  diflference  existing  between  purulent  and  mucous  secre- 
tions has  long  occupied  the  attention  of  the  chemist  and  phy- 
sician; but,  owing  in  all  probability  to  the  very  imperfect 
state  of  our  knowledge  of  animal  chemistrj-,  little  very  sa- 
tisfactory has  been  hitherto  elicited.  In  our  own  country, 
Dr.  Peai"son*  has  been  the  only  chemist  who  devoted  much 
time  to  this  subject ;  and  liis  very  interesting  and  important 
paper  on  Expectorated  Matter  remains  on  record  as  a  monu- 
ment of  talent  and  industr\*,  exliibiling  an  acquaintance  with 
physiological  chemistrj'  truly  surprising,  when  we  rec-ollect  the 
date  of  its  publication.  The  great  majority  of  chemists,  who 
have  paid  any  attention  to  this  matter,  have  been  inclined  to 
consider  mucus  and  pus,  together  -with  all  forms  of  membra- 
nous secretions,  as  combinations  quite  peculiar;  and  indebted 
for  their  characteristic  properties  to  the  presence  of  a  pecu- 
liar proximate  principle,  less  than  to  the  combination  of  an 
already  well-known  substance,  derived  from  the  blood,  vnth 
some  organic  or  saline  matter ;  serN-ing  at  once  to  commu- 
nicate properties  fitting  it  for  the  office  it  has  to  ser\*e  in  the 
animal  economy,  and  to  cause  that  alteration  in  its  physical 
properties  wliich  disguises  it  from  the  researches  of  the  che- 
mist. Darwin,  Hunefeld,  and  others,  have  devoted  some  time 
to  this  subject ;  less,  however,  with  the  view  of  adding  to  our 
stock  of  information  in  a  physiological  point  of  view,  thap  for 
the  more  limited  purpose  of  ascertaining  some  mode  of  dis- 
tinguishing pus  from  mucus,  as  assisting  in  the  diagnosis  of 
pulmonary  affections.  In  consequence,  however,  of  the  igno- 
rance existing  on  the  true  chemical  nature  of  the  various 

*  Philosophical  Transactions  1809,  page  313. 
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secretions  peculiar  to  the  air-passages,  the  tests  that  have  been 
proposed  are  for  the  most  part  fallacious,  and  utterly  un- 
worthy of  confidence.  It  is  extremely  fortunate,  indeed,  that 
the  introduction  of  auscultation  has  rendered  these  tests  of 
much  less  importance  than  they  were  considered  to  be  twenty 
years  ago;  as  even  the  refinements  of  modern  chemistry 
have,  as  yet,  promised  but  little  towards  putting  us  in  posses- 
sion of  indications  strictly  pathognomonic  of  the  various 
forms  of  thoracic  disease. 

Mr.  Brande,  in  a  paper  published  in  the  Philosophical 
Transactions  for  1S09*,  first  demonstrated  the  existence  of 
albumen  in  saliva  and  mucus ;  in  which  secretions  it  was  not 
then  suspected,  nor  is  it  even  now  believed,  by  many,  to  exist : 
and  it  is  a  matter  of  regret  that  this  philosopher  has  not  fol- 
lowed up  these  views;  as,  from  researches  guided  by  his 
talent,  much  might  have  been  expected.  This  paper  of  Mr. 
Brando's  seems  never  to  have  attracted  that  degree  of  notice 
which  it  deserv^ed ;  but  I  trust  that  the  attention  of  chemists 
will  be  directed  to  it,  and  the  correctness  of  his  views  can- 
vassed. 

In  the  winter  of  1836,  I  presented  to  the  Physical  Society 
of  Guy's  Hospital  a  thesis  on  pathological  chemistry;  in 
which,  when  speaking  of  mucous  secretions  generally,  I  ha- 
zai'ded  the  opinion,  that  they  were  indebted  for  their  peculiar 
properties  to  the  presence  of  combined  albiunen :  suggesting, 
also,  that  the  combination  consisted,  in  all  probability,  of  an 
alkaline  albuminate.  Afterwards,  in  continuing  my  investi- 
gations, the  remarkable  solvent  action  of  carbonic  .acid  on 
coagulated  albument  fell  under  my  notice ;  by  which  I  be- 
came acquainted  with  a  series  of  albuminous  solutions  not 
previously  known  to  exist,  which  })rcsented,  under  cert^iin 
circumsfcmces,  phenomena  similar,  if  not  identical,  with  tliose 
presented  by  mucus.  This  discovery  strengthened  my  former 
opinion;  but  still,  as  there  were  many  peculiarities  of  mucus 
which  I  was  unable  to  explain,  I  refi-ained  from  publishing 
my  researches ;  when  the  pa|x^r  of  Dr.  Babington  a|)jH^ared, 
in  the  last  volume  of  these  Reports.     Several  of  these  difti- 

•  PaRc  373. 

f  Vide  London  and  I'xlinburgh  Fhilosophical  Magazine,  vol.  for  1836  and 
17:  and  Medical  Gazette,  vol.  for  1836. 
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culties  were  there  removed ;  as  it  contained  a  piece  of  infor- 
mation (and  an  exceedingly  valuable  one  it  is),  of  which,  in 
common,  I  believe,  with  most  other  chemists,  I  had  been  pre- 
viously ignorant.  I  refer  to  the  remarkable  action  of  neuti'al 
salts  on  a  mixture  of  soluble  and  insoluble  albumen,  as  pus 
— a  fact  pre\'iously  unknown,  and  almost  unsuspected ;  and 
which,  simple  as  it  appears,  now  that  it  is  demonstrated,  is,  in 
my  opinion,  one  of  the  most  important  in  physiological 
chemistry;;' that  has  been  published  since  the  time  of  Pearson. 
I  trust  that  I  shall  not  be  considered  too  presiunptuous  in 
now  submitting  the  results  of  my  experiments  to  the  notice 
of  the  physiologist  and  the  chemist ;  ha^•ing,  I  venture  to  be- 
lieve, with  the  assistance  of  Dr.  Babington's  discovery,  com- 
pleted those  links  in  the  chain  of  e\'idence  which  were  required. 
I  am  far  fi'om  presimaing,  however,  that  my  experiments  are 
sufficient  to  set  at  rest  the  various  opinions  that  have  been 
broached  on  the  nature  of  purulent  and  mucous  secretions ; 
but  I  trust  that  they  will  serve  to  draw  the  attention  of 
other  observers  to  this  subject,  and  no  longer  allow  it  to  re- 
main, as  it  has  too  long  been,  the  opprobrium  of  physiological 
chemistry. 

A. — Chemical  characters,  and  analysis  of  miicoits  and  purulent 

secretions. 
1.  Before  we  are  enabled  to  appreciate  the  changes  pro- 
duced in  albumen  bv  the  action  of  re-agents  in  our  s^^ltllesis 
of  mucus,  it  is  absolutely  necessary  to  become  acquainted 
with  the  physical  and  chemical  properties  of  tliose  secretions 
we  are  attempting  to  form  or  imitate :  and  as  no  experiments 
of  this  kind  are  on  record,  excepting  tliose  of  Dr.  Pearson, 
I  trust  no  apology  will  be  considered  necessary  for  the  in- 
troduction of  this  section,  althoug-h  at  the  risk  of  extendms 
this  paper  beyond  its  intended  limits.  The  only  form  of 
mucous  secretion  which  has  been  quantitatively  examined,  is 
that  from  the  nostrils :  this,  when  first  secreted,  appears  to  be 
a  very  fluent  liquor ;  and  owes  that  viscidity,  which  we  are 
accustomed  to  consider  as  peculiar  to  it,  to  the  loss  of  its 
aqueous  parts  by  evajx)ration ;  it  being  necessarily  exposed  to 
a  fresh  current  of  air  during  each  inspiration.  According  to 
Berzelius,  100  parts  of  nasal  mucus  consist  of 
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Peculiar  mucus 5 .  38 

Alcoholic  extract,  alkaline  lactates 30 

Chlorides  of  sodium  and  potassium 66 

Aqueous  extract,  albumen,  and  phosphates 35 

Soda  combined  with  mucus 09 

Water 93.37 

100. 

In  this  analysis,  we  find  that  5 .  33  per  cent,  of  peculiar  mucus; 
and  .  09  per  cent,  of  mucus  combined  with  soda,  are  stated  by 
Berzelius  to  be  present.  But,  with  the  utmost  deference  to 
that  illustrious  cliemist,  I  must  venture  to  suggest  that  this 
peculiar  mucus  is  one  of  those  combinations  of  albumen  men- 
tioned by  Dr.  Babington ;  and  of  which  I  sliall  speak  more  at 
length  in  another  part  of  this  paper. 

2.  The  minute  })roportion  of  free  albumen,  set  dowTi  in  this 
analysis  as  forming  one  of  the  constituents  of  mucus,  most 
probably  arises  from  a  slight  admixture  of  tears,  which  are 
constantly  flowing  into  the  nostrils :  for,  on  examining  any  of 
the  other  varieties  of  simple  mucus,  not  the  smallest  trace  of 
free  albumen  (i.e.  in  a  state  coagulable  by  heat,  nitric  acid, 
ferrocyanide  of  potassium,  &c.)  can  be  detected,  by  any  of  the 
ordinary  re-agents  for  that  substance :  although  this  must  not 
be  regarded  as  a  proof  of  its  absence ;  for  it  must  not  be  for- 
gotten, that  it  may  exist  so  combined  as  to  be  no  longer 
affected  by  the  usual  tests.  That  such  combination  may  be 
readily  formed,  may  be  proved  by  mixing  acetic  acid  with 
serum  of  blood,  and  boiling  the  mixture :  a  part  only  of  this 
albumen  will  be  coagulated  ;  and,  on  throwing  the  mixture  on 
a  filter,  a  limpid  fluid  passes  througli,  from  which  neitlier  heat 
nor  most  acids  cause  any  separation  of  albumen ;  although  it 
is  obvious  that  a  considerable  quantity  of  thait  principle  must 
be  present  in  solution.  Similar  results  are  obtjuned  if  potass 
or  sodfi,  dissolved  in  water,  are  substituted  for  acetic  acid. 
These,  and  other  analogous  *  experiments,  are  sufficient  to 

•  '*  Parmi  toutes  les  reactions  dos  aridos  sur  ralbtunine,  il  en  est  une  ex- 
trftmement  importante  par  les  circonstances  illusoires  qu'elle  peut  prefer  nux 
analyseK  en  grand  des  substance*  orgnniqucs :  non  seulement  certains  acides, 
tela  que  Tadde  ac6tique,  dissolvent  I'albumine,  ntai*  encore  ilt  la  rendmi  toluble 
dam  Palcohol,  el  dans  feau  bouillante^  en  (lex  proporlioiufarlemenl  appriciahkt." 
Baspail,  NoQV.  Syst.  do  Chim.  Org.  p.  201. — "Gegenwnrt  von  Kid i  (nler  Natron 
Tmrhindert  daa  Gerinncn  (des  Kiweisses)  &c."     Moldenliauor.  Grundri»<<  der 

Cliomie, 
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prove  that  albumen  may  exist  in  solution  in  a  state  not  easily 
to  be  detected  by  the  usual  re-agents.  Still  more  remarkable 
changes  are  produced  by  merely  acting  on  some  solid  forms 
of  organized  albumen,  as  hoofs,  nails,  hair,  &c.,  by  boiling 
water  ;  a  new  substance  altogether  being  generated  (gelatin), 
in  which  we  can  no  longer  recognise  any  of  the  characters  of 
albumen. 

3.  As  a  type  of  mucous  secretions  fi*om  the  air-passage  as 
freeas  possible  from  purulent  admixture,  I  think  that  that 
secreted  during  the  first  few  days  of  acute  catarrh  or  bron- 
chitis may  be  taken.  This  form  of  mucus,  wliich  is  identical 
with  the  second  kind  of  Dr.  Pearson,  appears  at  first  to  be 
rather  opaque,  from  the  presence  of  innumerable  air-bubbles ; 
but,  by  repose  in  a  cylindrical  vessel,  these  rise  to  the  surface, 
and  a  nearly  limpid  glairy  fluid  is  obtained:  this  does  not 
coagulate  by  heat,  and  presents  the  following  peculiarities 
with  re-agents : — 

A.  On  the  addition  of  sulphuric  acid,  a  reddish-brown 
solution  is  formed ;  which,  by  dilution  with  water,  loses  its 
colour,  and  becomes  quite  transparent 

B.  Nitric  acid  appears  at  first  to  coagulate  it,  rendering  it 
yellow  in  patches;  and,  by  the  assistance  of  heat,  forms  a  pale 
yellow  solution,  becoming  brown  on  the  addition  of  an  alkali. 

C.  Hydrochloric  acid  removes  the  slight  turbidity  it  pre- 
\-iously  possessed,  and  causes  it  to  assume  a  lilac  tint. 

D.  Ammonia,  by  the  assistance  of  heat,  partly  dissolves  it ; 
forming  a  gelatinous  solution,  becoming  turbid  when  diluted 
with  water. 

E.  Acetic  acid  produces  a  partial  coagulation ;  causing  the 
mucus  to  assume  the  appearance  of  a  corrugated  membrane 
floating  in  the  acid. 

F.  Infusion  of  galls  produces  a  copious  precipitate. 

G.  A  quantit\'  being  evaporated  to  dryness,  left  a  gum- 
like residue ;  which,  when  carefully  incinerated  in  a  platmum 
crucible,  >-ielded  a  perfectly  white  ash,  destitute  of  all  traces 
of  iron :  it  turned  turmeric-paper  brown ;  and  partly  dissolved 

Chemie,  abtheilung  2te.  s.  430.— See  also  BerzeUus,  Traite  de  Chimie,  torn. 
VII.  p.  68.  Tlicnard,  Traite  de  Chimie,  torn.  IV.  p.  361.  Bouchardat,  Cours 
de  Chimie,  p.  513,  &c. 
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in  acids,  with  effervescence ;  demonstrating  the  presence  of  an 
alkaline  carbonate. 

Upon  a  re\'iew  of  these  experiments,  we  find  none  of  the 
phaBnomena  hostile  to  tlie  opinion  of  the  presence  of  albmnen : 
indeed,  some  of  them  {B,  C,  F)  appear  to  indicate  its  existence. 
The  action  of  acetic  acid  (E)  is  quite  peculiar  to  that  combina- 
tion existing  in  mucus ;  to  which  I  shall  again  have  occasion 
to  refer. 

4.  Wlien  nearly  limpid  mucus  possessing  the  above  pro- 
perties is  kept  for  a  few  days  exposed  to  the  air,  it  becomes 
turbid,  and  gradually  lets  fall  a  white  cream-like  deposit; 
the  whole  assuming  the  physical  characters  of  that  kind  of 
opaque  mucus  secreted  in  the  more  chronic  stages  of  bron- 
chitis. Some  of  this  cream-like  deposit  was  collected  and 
examined :  it  presented,  under  the  microscope,  tlie  appearance 
of  numerous  roundish  particles,  wliich  were  readily  recognised 
as  coagulated  or  insoluble  albumen ;  for  it  dissolved  in  hydro- 
chloric Jicid,  yielding:  a  fine  lilac-coloured  solution;  in  nitric 
acid,  with  the  aid  of  heat,  it  formed  a  yellow  fluid,  becoming 
brown  on  the  addition  of  potass;  and  with  acetic  acid,  it 
yielded  a  colourless  solution,  fi'ora  which  ferrocyanide  of  po- 
tassium threw  down  a  pale  yellow  precipitate  in  the  cold*. 

Having  thus  proved  this  deposit  to  consist  of  albumen,  a 
most  interesting  question  arises  as  to  its  source ;  for,  as  has 
been  already  shewn  (3),  none  of  this  principle  could  be  abso- 
lutely proved  to  exist  in  the  mucus  before  exposure  to'  air, 
however  much  its  presence  miglit  liave  been  suspected.  My 
first  suspicions  were,  tliat  the  carbonic  acid  of  the  atmosphere 
ha<l  been  the  active  agent,  by  combining  with  tlie  substance 
which  previously  held  tlie  albumen  in  solution :  this  apjx'ared 
to  be  probable,  lis  some  experiments,  which  it  is  unnecessary 
to  detail,  seemed  to  countenance  tlie  idea  of  tlie  existence  of 
albuminate  of  scnla  in  mucus.  I  iwcoixiingly  placed  a  glass 
filled  with  the  same  limpid  mucus  under  a  jar  of  hydrogen 
gas,  and  in  a  few  days  the  same  creamy  deposit  appeared,  as 

•  It  is  important,  wlienever  tiiis  rcvagent  is  used  for  the  dcttH'tion  of 
albumen,  Ihnt  heal  should  never  be  employed;  as  even  the  purest  specimens  of 
acetic  acid,  tliat  I  have  met  with,  produce  a  troubling,  when  heated  with  the 
ferrocyanide. 


of  Mucous  and  Purulent  Secretions.  41 

when  exposed  to  the  free  air ;  hence  proving,  satisfactorily,  that 
the  absorption  of  carbonic  acid  is  not  necessary  for  producing 
this  curious  change. 

5.  WTien  simple,  linipid  mucus- is  boiled  in  a  test-tube,  no 
coagulation,  as  already  stated,  takes  place ;  but  on  prolonging 
the  ebullition,  a  milkiness  appears,  and  after  a  few  minutes  an 
insoluble  opaque  deposit  ensues.  Tliis  change  is  best  obser\-ed 
by  heating  two  or  three  ounces  of  the  mucus,  over  a  lamp,  in 
a  glass  basin :  the  deposit  is  then  more  distinct,  and  by  repose 
it  becomes  considerable :  on  examination,  it  is  found  to  consist 
of  albumen  in  amorphous  particles,  in  wliich  alone  it  differs 
from  that  precipitated  from  mucus  by  exposure  to  the  air  or  to 
an  atmosphere  of  hydrogen.  This  change  has  been  mentioned 
by  Dr.  Pearson*,  although  he  did  not  examine  the  nature  of 
the  deposit. 

6.  The  next  variety  of  mucous  secretion  which  it  is  neces- 
sary to  examine  is  that  termed  purulent  or  puriform  mucus, 
secreted  copiously  during  clironic  bronchitis.  This  is  gene- 
rally very  opaque,  often  containing  greenish  masses,  exceed- 
ingly tenacious;  so  that  on  attempting  to  pour  it  from  one 
vessel  to  another,  instead  of  falling  in  drops,  it  forms  one  con- 
tinuous rope,  sometimes  two  or  three  feet  in  length,  which  is 
absolutely  sectile.  It  usually  contains  innumerable  air-bubbles, 
which  are'evolved  with  difficult\^ :  it  can  be  scai-cely  said  to  be 
miscible  with  water,  on  account  of  its  excessive  tenacity.  I 
have  already  mentioned  its  resemblance  to  simple  mucus 
concentrated  by  evaporation,  after  having  deposited  part  of 
its  combined  albumen  by  exposure  to  air.  Tlie  behaviour  of 
purulent  mucus  with  various  re-agents,  therefore,  exactly 
resembles  what  we  should,  a  priori,  expect  from  operating  on 
simple  mucus,  haWng  numerous  minute  particles  of  insoluble 
albmnen  in  intimate  diffusion.  In  general,  I  have  observed 
this  variety  to  exert  a  faint  but  distinct  alkaline  re-action  on 
syrup  of  violets,  and  paper  tinted  with  infusion  of  rose-petals : 
after  a  few  days'  exposure  to  the  air,  this  effect  becomes  still 
more  obvious.     I  mentioned  tliis  circumstance  m  my  Essay  t 

*  Phil.  Trans.  1809,  p.  322. 

+  Essay  on  Pathological  Chemistry,  par.  57  (note)  ;  now  deposited  in  the 
Library  of  Guy's  Hospital. 
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(before  alluded  to),  but  with  considerable  caution,  as  it  was 
opposed  to  generally-received  opinion ;  but  I  now  feel  much 
more  confident,  as  this  fact  has  been  corroborated  by  the 
experiments  of  Dr.  Babington*.  The  globules  or  particles  of 
insoluble  albumen  present  in  puriform  mucus  are  sufficiently 
obvious,  imder  a  moderate  magnifying  power.  When  acted 
on  by  re-agents,  the  following  were  the  results : — 

A.  Sulphuric  acid  formed  a  pale  reddish  solution  with 
purulent  mucus ;  remaining  nearly  transparent,  after  dilution 
with  water. 

B.  Nitric  acid  dissolved  it  with  great  difficulty,  and  not 
until  after  the  application  of  heat :  a  pale  yellow  solution  was 
then  obtained,  becoming  orange-red  on  the  addition  of  a 
solution  of  potass. 

C  Ammonia,  by  the  assistance  of  heat,  yielded  a  turbid 
solution :  when  this  was  poured  into  cold  water,  it  formed, 
after  a  few  seconds'  repose,  a  thin  layer  on  the  surface ;  which, 
when  viewed  from  above  downwards,  appeared  quite  diapha- 
nous ;  but  when  placed  horizontally  between  the  eye  and  the 
light,  appeared  like  a  layer  of  semi-opaque  jelly :  tliis,  after 
some  time,  subsided,  in  a  manner  closely  resembling  the  subsi- 
dence, of  silicic  acid,  from  hydrofluosilicic  acid,  after  the  addi- 
tion of  a  potass-salt. 

D.  Hydrochloric  acid  partly  dissolves  puriform  mucus, 
forming  a  lilac-coloured  troubled  fluid. 

E.  Acetic  acid  did  not  dissolve  it,  even  after  the  application 
of  heat :  it  appeared  to  contract  the  mucus  into  a  corrugated 
membranoid  mass,  which  floated  on  the  surface  of  the  fluid. 

*  Guy's  Reports,  Vol.  II.  p.  539. 

If  any  proof  was  required  of  the  alkaline  state  of  many  mucous  secretions, 
I  would  cite  tlic  case  of  mucus  discliartjed  from  the  bladder  during  the  irrita- 
tion of  calculous  or  prostatic  disease  :  tliis  secretion  is  always  alkaline,  even 
wlien  the  supernatant  urine  is  neutnil,  or  even  faintly  acid.  For  this  very 
interesting  observation,  demonstrating  in  a  satisfactory  manner  the  fact  of  an 
alkaline  fluid  resting  at  the  bottom,  or  even  diffused  through  a  fiintly  arid  one, 
without  the  neutralization  of  both,  being  the  necessarily  immediate  result,  I  am 
indebted  to  my  friend  Mr.  Edward  Cock,  who  lias  vended  it  in  several  instances. 
To  Sir  B.  Urodie  must  be  accorded  the  credit  of  Jirst  {Minting  out  this  highly 
interesting  and  im|)ortant  fact  My  friend,  Mr.  Richard  Pliillips,  lately  infonne<l 
mo  that  he  liad  been  long  aware  of  this  circumstance,  liavingdemonHtrateil  it  in 
the  Mliva  by  means  of  cudbear  paper. 
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F.  By  careful  incineration  in  a  platinum  crucible,  a  nearly 
white  ash  was  obtained ;  which  exerted  an  alkaline  action  on 
turmeric  paper,  and  partly  dissolved,  with  effervescence,  in 
dilute  acids. 

It  is  unnecessary^  to  make  any  remark  upon  these  re- 
actions, as  they  resemble  those  produced  by  simple  mucus, 
modified  only  by  the  presence  of  particles  of  fi-ee  albumen. 

7.  With  the  view  of  ascertaining  the  presence  of  any  previ- 
ously misuspected  solvent  of  albumen  in  mucus,  the  following 
experiments  were  performed : — 

A.  Some  ounces  of  rather  opaque  mucus  of  bronchitis  were 
placed  in  a  flask  furnished  with  a  tube  bent  twice  at  right 
angles,  and  immersed  in  lime-water.  A  lamp-heat  was  then 
applied  to  the  flask  ;  and  in  a  few  minutes,  long  before  actual 
ebullition,  bubbles  of  gas  were  copiously  evolved  fi*om  the 
mucus ;  and  on  passing  through  the  lime-water,  they  rendered 
it  quite  milky,  from  a  copious  deposit  of  carbonate  of  lime  ; 
hence  proving,  most  satisfactorily,  the  presence  of  carbonic 
acid  in  mucus,  either  free,  or  in  so  loose  a  state  of  combina- 
tion, as  to  be  evolved  by  a  very  gentle  heat. 

B.  Two  fluid-ounces  of  the  same  specimen  of  mucus  were 
mixed  with  a  small  quantity  of  a  solution  of  potass,  in  a  flask 
furnished,  as  before,  with  a  bent  tube,  the  end  of  which  was 
immersed  in  a  small  quantity  of  pure  dilute  hydrochloric 
acid.  On  applying  heat  to  the  flask,  the  upper  part  and  tube 
became  soon  filled  with  white  fumes ;  and  after  five  minutes' 
boiling,  the  lamp  was  removed :  the  dilute  acid  being  care- 
fully evaporated  to  dryness  in  a  glass  capsule,  yielded  nume- 
rous delicate  feathers  of  hydrochlorate  of  ammonia.  To  ob- 
viate any  source  of  fallacy  in  this  experiment,  some  of  the 
same  specimen  of  diluted  hydrochloric  acid  was  evaporated 
to  dryness  ;  but  scarcely  the  minutest  traces  of  residue  were 
visible,  even  with  the  aid  of  a  lens.  By  simple  distillation 
without  admixture,  mucus  (as  was  stated  by  Dr.  Pearson) 
does  not  yield  the  smallest  traces  of  ammonia  :  hence  we  may 
very  safely  conclude,  that  although  mucus  does  not  contain 
free  ammonia,  yet  that  it  contains  a  salt  of  that  base,  most 
probably  the  chloride  (muriate  of  ammonia) ;  a  salt  wliich  the 
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ingenious  researches  of  Raspail  liave  proved  to  be  universally 
present  in  animal  fluids*. 

8.  The  chemical  characters  of  pus  next  claim  our  atten- 
tion :  these  have  been  much  better  understood  than  in  the 
case  of  mucous  secretions.  Pus  differs  but  slightly  in  its 
characters,  when  obtained  from  secreting  surfaces  in  different 
parts  of  the  body :  that,  for  example,  expectorated  in  the  last 
stages  of  phthisical  disorganization,  or  during  the  natural 
cure  of  an  empyema,  differs  from  that  obtained  from  an 
abscess  only  in  the  occasional  presence  of  bronchial  mucus. 
For  the  purpose  of  examination,  I  procured  about  a  pint  of 
the  fluid  expectorated  by  a  lad  in  Naaman's  Ward,  who  was 
affected  with  empyema,  discliarging  itself  by  an  opening  into 
a  bronchial  tube.  This  expectorated  matter,  by  rejxjse  in  a 
glass  cylinder,  separated  into  three  layers:  the  lowermost 
was  nearly  limpid,  exceedingly  x-iscid,  and  presented  all  the 
characters  of  ordinary  bronchial  mucus.  The  central  layer 
appeared  nearly  homogeneous,  of  a  greenish  yellow  colour, 
feeling  greasy  when  pressed  betvNeen  the  fingers,  evolved  an 
odour  of  sour  milk,  and,  indeed,  possessed  all  the  physical 
characters  of  ordinary  pus.  The  superior  layer  resem- 
bled the  central  one,  but  contained  an  immense  number  of 
masses,  resembling  lumps  of  coagulated  albumen,  of  a 
greenish-yellow  colour :  besides  these,  there  wjis  a  large, 
shapeless,  tough  mass  of  albuminous  matter,  semi-transparent 
at  the  edges,  and  of  a  yellowish  colour :  this  was  supjwsed  to 
have  been  the  plug  which  closed  the  opening  into  the  bron- 
chise,  prior  to  the  last  gush  of  matter  from  the  pleural  sac. 
The  central  layer  of  the  exjwctorated  fluid  having  been  sepa- 
rated by  means  of  a  siphon,  was  strained  through  a  piece 
of  fine  canvas,  and  submitted  to  the  action  of  re-agents. 

A.  Under  the  microscope,  it  presented  the  usual  appearance 
of  innumerable  roundish  particles,  floating  in  a  colourless 
fluid. 

B.  On  the  addition  of  a  drop  of  sulphuric  acid,  the  pua 
readily  dissolved,  forming  a  |)ale  reddish  solution,  which,  on 

*  Nouveau  Syit^me  de  Chimie  Organiquc,  pp.  1 95,  346,  &c. 
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dilution  with  water,  became  tchite  and  turbid,  resembling  a 
mere  mixture  of  pus  and  water. 

C.  Niti-ic  acid  caused  it  to  assume  a  yellow  tint,  and,  with 
the  aid  of  heat,  dissolved  it  entirely,  forming  a  clear  lemon- 
yellow  solution,  which,  on  the  addition  of  an  alkali,  assumed 
an  orange-i*ed  tint. 

D.  Hydrochloric  acid  partly  dissolved  it,  causing  the  whole 
to  assume  a  pale  lilac  tint :  a  deposit  of  the  same  colour  fell 
in  a  few  minutes,  which,  mider  the  microscope,  appeared  to 
consist  of  masses,  with  rounded  edges,  apparently  composed 
of  innvunerable  contracted  globules. 

E.  Ammonia  produced  no  immediate  effect,  but,  after  agi- 
tation for  a  few  seconds,  formed  with  the  pus  a  semi-trans- 
lucent gelatinous  mass. 

F.  Some  of  the  pus  was  mixed  with  distilled  water,  and 
thrown  on  a  filter :  a  limpid  fluid  })assed  through,  wliich  coa- 
gulated by  heat,  and  was  found  to  consist  of  a  dilute  solution 
of  albumen,  resembling  dilute  serum  of  blood.  The  insoluble 
matter  left  on  the  filter  consisted  of  particles  of  coagulated 
albumen. 

G.  Tlie  insoluble  residue  left  on  the  filter,  in  the  last  expe- 
riment, was  ignited  in  a  porcelain  crucible  over  the  spirit- 
lamp  with  double  current  of  air :  the  carbon  was  got  rid  of 
by  moistening  the  ash  with  nitric  acid,  and  again  igniting  it, 
A  brick-red  ash  resulted:  tliis  was  boiled  in  hydrocliloric 
acid,  diluted  with  water,  and  filtered  :  the  filtei*ed  fluid  ^^elded 
a  brown  precipitate  with  ammonia ;  a  blue,  with  the  ferrocy- 
anide,  and  a  crimson  with  the  sulphocyanide  of  potassium ; 
demonstrating  the  existence  of  a  large  quantity  of  iron  in  pus. 

9.  From  the  above  experiments,  it  is  evident,  that  wliilst 
pus  resembles  puriform  mucus  in  the  presence  of  particles 
of  insoluble  albumen  (which  exist  in  much  larger  quan- 
tities in  the  former  than  in  tlie  latter),  it  differs  from  botli 
varieties  of  mucous  secretion,  in  containing  a  large  quantity 
of  free  albumen  in  solution,  in  a  state  coagulable  by  heat, 
acids,  and  its  ordinary  precipitants.  On  the  other  hand,  pus 
very  closely  resembles  blood ;  like  that  fluid,  containing  large 
quantities  of  globules  of  albuminous  matter  in  diffusion,  as  well 
as  in  containing  a  serum,  or  aqueous  solution  of  albumen :   it 
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differs  most  essentially  from  blood,  in  the  absence  of  tliat  phy- 
sical arrangement,  or  vital  disposition  of  its  particles,  neces- 
sary for  the  production  of  spontaneous  coagulation*,  as  well  as 
in  the  nearly  total  absence  of  haniatosine,  or  red  colouring 
matter ;  although  it  possesses  one  striking  (and  formerly 
considered  essential)  property  of  that  animal  principle,  viz. 
the  presence  of  a  large  quantity  of  iron ;  in  which  it  again 
differs  most  materially  from  mucus. 


*  I  trust  that  I  have  expressed  myself  with  suflBcient  caution  to  avoid  mis- 
conception. I  have  purposely  omitted  the  ^-orA  fibrin  in  the  above  summary, 
because  (as  far  as  my  knowledge  extends)  it  does  not  differ  from  insoluble  or 
coagulated  albumen,  excepting  in  the  physical  arrangement  of  its  particles 
fitting  it  for  the  important  part  it  has  to  play  in  the  animal  economy. 
All  supposed  differences  between  fibrin  and  albumen  depend  entirely  upon 
physical  molecular  arrangement :  for  I  repeat,  that  there  is  not  a  single 
chemical  re-action  in  which  those  white  masses  of  albumen  found  in  the  large 
vessels  after  death  (formerly  called  polypi),  and  which  may  be  aissumed  as  fair 
specimens  of  fibrin,  differ  from  coagulated  white  of  egg,  or  serum  of  blood. 
The  supposed  chemical  differences  between  the  amorphous  and  fibrous  forms 
of  coagulated  albumen  were  published  at  a  time  when  animal  chemistry  could 
scarcely  be  said  to  exist  as  a  science;  and  it  is  time  that  chemists  should  cease 
to  copy  these  errors  from  each  other.  Berzelius  states  :  "  A  Tetat  de  coagu- 
lation, I'albumine  possede  si  compl^tement  toittes  les  proprieles  chimiqms  de  la 
fibrine,  que  je  ne  pourrais  pas  citer  une  seule  des  proprieles  dont  fai  parte,  a 
Poccasion  de  cette  derniire,  qui  ne  s'appliqtte  tout  aussi  exactement  a  Palbumine.'^ 
Traite,  tom.  VII.  p.  73. — Bouchardat  observes,  that  "  Toutes  les  proprietcs  de 
la  fibrine  s'appliquent,  pourainsi  dire,  a  I'albumine  coagulee,  sans  mome  en  ex- 
ceptercelle  indiquee  pour  la  premiere  fois  par  Caventou  et  Bourdois,  &c.".  .  .  . 
**  et  il  serait  difficile  de  concevoir  cette  similitude  si  parfaite  dans  la  maniere 
de  se  comporter,  autrement  qu'en  admetfant  que  les  deux  substances  n'en 
constituent  qu'une  seule  et  meme  sous  le  point  de  \'ue  chimique,  et  ne  different 
tune  de  Cautre  que  par  quclque  circonstance  accessoire  peu  importante,  mais 
encore  inconnue."  Cours  de  Chimie,  p.  51C.  —  Even  Tlienard,  who  seems  in- 
clined to  contend  for  the  distinction  between  coagulated  albumen  and  fibrin,  is 
able  to  mention  but  a  single  circumstance  in  which  any  material  difference 
exists,  viz.  in  fibrin  when  dropped  inlooxygenated  water(H  4-'.i())  disengaging 
oxygen,  which  coaguhited  albumen  does  not :  this  is,  however,  a  distinction 
without  a  difference,  depending  entirely,  as  Bcr/.elius  observes,  upon  the  sha|>e 
of  the  particles  immersed  ;  for  "  les  corps  ronds,  et  dont  la  surface  est  lissc,  ne 
degagent  point  de  gaz  des  liquidci  qui  en  sont  charges,  tandis  que  les  corps 
pointus,  raboteux,  anguleux,  cliassent  le  gaz  de  la  liqueur  par  leur  surface.'* 
Traite,  tom.  VII.  p.  73. 

Moldenhauer,  after  detailing  the  results  of  the  dry  distillation  of  fibrin, 
•Ut«a:  "In  seinen  iibrigen  Kigcnschaften   sfimmt   der  fascrstoff  mit   dem 

Eiweiss- 
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By  quantitative  analysis,  I  found  1000  grains  of  pus,  sp. 
gr.  1.0409,  procured  from  a  psoas  abscess  to  consist  of 


Water 898.00 

Aqueous  extract  (alkaline  lactates) 8 .  GO 

Alcoholic  extract  (fatty  matter) 5 .  00 

Chlorides  of  sodium  and  potassium,  with  alka-  \ 

line  carbonates  resulting  from  the  decompo-  >       5.75 

sition  of  lactates ) 

Albumen 75.75 

Phosphates  of  lime,  and  iron  with  oxide  of  iron        7 .  50 

1000.00 


10.  It  would  be  wrong  to  quit  tliis  part  of  my  subject,  with- 
out mentioning  the  remarkable  results  obtained  by  submit- 
ting mucous  secretions  to  the  action  of  electric  currents  of 
various  intensities ;  especially  as  they  serve  to  corroborate,  in 
a  remarkable  degree,  the  opinions  before  advanced,  of  the 
constant,  and  indeed  necessarj^  presence  of  albumen,  although 
in  a  disguised  state,  in  that  class  of  secreted  fluids.  Mr.  Brande, 
as  I  have  already  stated,  was  the  first  chemist  who  submitted 
albuminous  fluids  to  the  action  of  electric  currents :  his  expe- 
riments are  detailed  in  full,  in  the  Philosophical  Transactions 
for  1809.  This  philosopher  states,  that  whenever  an  albu- 
minous fluid,  as  white  of  egg  diluted  with  water,  is  traversed 
by  an  electric  current  of  considerable  intensity'',  coagulation 
takes  place  at  the  negative  electrode ;  and  that  when  mucous 
secretions,  as  saliva,  mucus  of  an  oyster,  &c.,  are  submitted 
to  the  action  of  a  similar  current,  a  deposition  of  coagulated 
albumen  invariably  occurs  at  the  negative  side  of  the  bat- 
terj".  Tliis  result  is  more  particularly  interesting,  in  con- 
sequence of  the  nearly  total  failure  of  the  ordinary  chemical 
re-agents  in  detecting  its  presence  in  these  secretions :  from 
which  Mr.  Brande  concludes  that  a  voltaic  current  is  the 

Eiweiss-stoff  sehr   iiberein,   und  ist   diesen  auch  ahnlich   zusammengesetz." 
Grundriss  der  Chimie,  2te  Abtheilung,  s.  435. 

I  shall  close  this  list  of  authorities — which  I  trust  will  be  considered  sufficient 
to  corroborate  and  support  the  remarks  I  have  made  on  the  identity  of  albu- 
men (coagulated)  and  fibrin — with  the  apt,  although  not  very  courteous  remark 
of  Raspail  on  this  subject : — "La  Chimie  ancienne,  fidelle  aux  principes  qui 
lui  servait  de  base,  s'obstinait  a  voxdoir  troiiver  des  differences  entre  deux 
substances  identiques,  main  obtenues  de  deux  organes  diflerens/'  Nouv.  Si/si. 
de  Chim.  Org.  p.  202. 
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most  delicate  test  we  possess  for  the  detection  of  albumen.  I 
have  repeated,  on  an  extensive  scale,  all  the  experiments  of 
Mr.  Brande ;  and  varied  them,  in  various  ways.  My  results 
were  nearly  identical  with  those  obtained  by  that  gentleman, 
28  years  previously.  The  only  material  discrepancy  con- 
sisted in  the  coagulation  of  albumen  occurring,  in  my 
experiments,  at  the  positive  electrode;  whereas,  in  Mr. 
Brande's,  it  took  place  at  the  negative.  This  discrepancy 
admits,  however,  of  a  ready  explanation :  but  as  this  is  a  strictly 
chemical  question,  I  may  be  allowed  to  refer,  for  a  full  ac- 
count of  my  experiments,  to  the  London  and  Edinburgh  Phi- 
losophical Magazine  for  1836-7 ;  or  to  M.  BecquereFs  Traite 
de  TElectricite  et  du  Magnetisme,  vol.  V.  p.  293  et  seq.  It 
may  be  sufficient  to  state,  that  bronchial  and  vesical  mucus 
invariably  afforded  copious  indications  of  the  presence  of 
albumen :  of  this,  any  one  may  satisfy  himself,  by  dipping 
into  either  of  these  secretions,  placed  in  a  wine-glass,  two 
platina  wires,  connected  with  a  battery  of  six  or  eight  pairs 
of  plates,  excited  only  by  salt  and  water.  The  same  results 
are  obtained  when  but  a  single  pair  of  plates,  properly  ar- 
ranged*, is  employed,  provided  sufficient  time  is  allowed — 
two  or  three  hours  being  required ;  whereas  as  many  mi- 
nutes are  sufficient  to  cause  a  copious  albuminous  precipitate, 
when  six  or  eight  pairs  of  plates  are  used. 

To  these  experiments  it  may  be  objected,  that  the  albumen, 
instead  of  being  separated  by  electric  action,  is  actually/orm^f/ 
at  the  expense  of  the  animal  matter  present  in  mucus :  but 
this  objection  can  scarcely,  I  conceive,  be  regai*ded  tenable, 
when  we  recollect  the  exceedingly  low  tension  of  tlu"  eh'ctric 
current  employed  in  most  of  my  exiK»rinients. 

B. — Results  obtained  from  the  attempted  synthesis  of  mticotu 

fluids. 

11.  The  action  of  alkalies  and  neutral  .salts  on   pus  has 

been  long  pro|)osed  as  furnishing  a  test  to  distinguish  that 

secretion  from  mucus ;  but  tlieir  curious  effect,  in  pn>ducing 

an  approach  to  the  artificial  synthesis  of  mucus,  has  never 

*  Sucli  an  nrranpfemcnt  I  liave  dosrribpd  in  u  paper  read  lM»forc  tlic  Royal 
Society,  Feb.  Ift37  ;  and  publiMJjcd  in  liie  volume  of  llu-  Piiilosopiiical  Transac- 
tions for  that  year. 
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been  observed,  as  far  as  I  am  aware,  previously  to  the  publi- 
cation of  Dr.  Babingtons  paper.  John  Hunter  added  a  solu- 
tion of  hydrochloi*ate  of  ammonia  to  pus,  and  found  that  it 
induced  its  coagulation — a  term  tliat  ill  expresses  the  change 
that  really  occurs.  Dr.  Darwin,  junior,  observed,  that  caustic 
potass,  added  to  pus,  converted  it  into  a  stringy  substance, 
resembling  the  mucus  discharged  from  the  bladder,  in  cei*tain 
diseases  of  that  viscus.  Grasmeyer  noticed  the  action  of  car- 
bonate of  potass  on  pus ;  wliicli  was  analogous  to  that  pro- 
duced by  the  pure  alkalies,  but  required  a  longer  time  for 
effecting  it.  None  of  these  observers,  however,  followed  up 
these  facts  by  other  experiments ;  and  those  who  have  since 
written  on  this  subject  have,  for  the  most  part,  contented  them- 
selves with  mentioning,  without  repeating  or  extending  tliem. 

12.  After  ha\-ing  ascertained,  by  direct  experiment  (4),  the 
fact  of  the  presence  of  albumen  in  mucus,  as  well  as  the  high 
probability  of  its  being  the  chief  organic  constituent  of  that 
secretion,  I  endeavoured  to  disc-over  some  modification  of  tliis 
principle,  whicli,  in  its  several  properties,  would  approach  the 
animal  matter  found  in  mucus.  In  consequence  of  the  con- 
stant, altliough  faintly  alkaline  state  of  this  secretion,  I  at- 
tempted, by  combining  albumen  with  alkalies  in  different 
proportions,  to  effect  its  conversion  into  a  mucoid  substance. 
These  experiments,  although  interesting,  in  consequence  of 
their  eliciting  much  information  on  the  chemical  properties  of 
albumen,  yet  failed  in  effecting  the  formation  of  mucus.  As 
most  of  the  results  obtained  have  been  already  published,  it  is 
unnecessary  to  mention  more  than  one  or  two  of  the  most  in- 
teresting. In  general,  it  may  be  observed,  that  altliough 
several  alkaline  albuminates  resemble  the  animal  matter  of 
mucous  fluids  in  many  of  their  properties,  yet  they  differ  essen- 
tially in  others ;  as  the  following  experiments  serve  to  shew. 

1 3.  Some  fresh  serum  of  human  blood,  previously  agitated 
\\\X\i  ether  to  separate  its  fatty  ingredients,  was  mixed 
with  a  solution  of  pure  soda,  until  the  whole  became  strongly 
alkaline.  On  the  application  of  a  gentle  heat,  the  mixture 
gelatinized,  forming  a  mass  resembling  a  straw-coloured 
jelly;  water  was  then  added,  and  a  boiling  heat  applied 
for  a  few  minutes :  it  did  not  coagulate ;  it  scarcely  affected 
the  most  delicate  vegetable  colours ;  and,  indeed,  presented  all 
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the  re-actions  of  a  tolerably  pure  albuminate  of  soda.  The 
fluid  thus  obtained,  frothed  on  slight  agitation,  could  be 
drawn  into  tlu'eads  between  the  fingers,  and  was  rendered 
turbid  by  nitric  acid,  like  so  much  bronchial  mucus ;  from 
wliich,  however,  it  differed,  in  its  not  being  rendered  opaque 
by  protracted  ebullition,  nor  by  exposure  to  an  atmosphere  of 
hydrogen  gas ;  and  in  the  precipitate  produced  by  acetic  acid 
being  pulverulent  and  soluble  in  an  excess  of  the  precipitant, 
instead  of  the  insoluble  membrane-like  mass  peculiar  to  mu- 
cous secretions.  The  existence  of  these  discrepancies,  together 
with  the  comparatively  small  quantity  of  alkaline  carbonates 
obtained  by  incinerating  mucus,  tended  to  discountenance 
the  idea  of  these  secretions  being  mere  albuminates  of  potass 
or  soda. 

14.  Fresh  serum  of  human  blood,  freed,  as  in  the  last 
experiment,  from  its  fat,  by  agitation  with  ether,  was  treated 
with  a  solution  of  pure  ammonia,  the  action  being  aided  by  the 
application  of  a  gentle  heat.  The  nearly-neutral  albuminate 
of  ammonia  tims  obtained  still  more  closely  resembled  mucus 
than  the  combination  with  soda,  on  account  of  the  peculiar 
pale  greenish  tint  it  possessed,  and  in  its  becoming  opaque 
and  turbid  by  protracted  ebullition ;  which  change  was  accom- 
panied by  a  disengagement  of  ammonia;  and  therefore  could 
not  be  regarded  as  identical  with  that  produced  in  mucus,  as 
in  the  latter  case  it  is  accompanied  by  an  evolution  of  carbo- 
nic acid  gas  (7).  Tlie  re-action  of  acetic  acid  ser\"ed  still 
further  to  shew  its  entire  difference  from  genuine  mucus, 
otherwise  than  in  appearance. 

1 5.  Some  veiy  dilute  albuminate  of  soda  was  mixed  with 
a  solution  of  the  mixed  chlorides  of  sotUum  and  ammonium, 
salts  well  known  to  exist  in  nuicus :  a  current  of  carbonic 
acid  gas  was  pjissed  tlirough  the  fluid  for  two  hours.  The  first 
effect  of  this  acid  was,  to  induce  a  precipitation  of  finely- 
divided  albumen,  which  subse(|uently  re-dissolved  in  the 
aqueous  solution  of  carbonic  acid.  The  sohition,  after  being 
filtered,  to  free  it  from  a  small  quantity  of  undissolved  albu- 
men, wjis  colourless,  very  slightly  opalescent,  easily  frothing 
by  agitJition,  and  became  opatjue  by  protracted  t'bullition,  and 
by  cx|X)SHre  to  the  air  or  an  atniosphert^  of  hydrogen ;  these 
changPH  beht/  accomjHtmed  by  nn  evolution  of  carbonic  acid  (/as. 
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Here,  then,  it  is  e^^dent  that  we  have  obtained  a  fluid  very 
closely  resembling  mucus,  in  some  of  its  most  characteristic 
properties ;  but  still  differing,  in  ^^elding  an  amorphous  albu- 
minous precipitate  with  hydrochloric  acid,  and  in  its  limpidity 
not  beiner  disturbed  by  acetic  acid.  Mixtures  of  alkaline 
albuminates,  with  solutions  of  albumen  in  carbonic  acid  in 
different  proportions,  were  then  tried,  but  with  no  better 
success:  the  peculiar  effect  of  acetic  acid  on  true  mucus 
could  never  be  imitated,  the  deposit  produced  being  inva- 
riably amorphous  and  granular.  The  alkaline  acetates,  which 
are  stated  bv  Gmelin  to  dissolve  coagnilated  albumen,  were 
repeatedly  tried,  but  without  any  satisfactory-  results  being 
arrived  at.  These  salts,  resembling  closely  the  lactates  pre- 
sent in  mucus,  were  found  to  dissolve  but  minute  portions 
of  albumen;  and  the  solutions  obtained  behaved  with  re- 
agents like  a  solution  of  albuminate  of  soda  (13). 

1 6.  We  have  next  to  consider  Dr.  Babington's  interesting 
experiments  on  the  apparent  synthesis  of  mucus  from  pus. 
I  have  already  mentioned  the  resemblance  of  the  latter  secre- 
tion to  blood  deprived  of  its  colouring  matter,  and  that  physical 
structure,  or  molecular  aiTangement,  necessary  for  the  de- 
velopment of  spontaneous  coagulation.  This  resemblance 
nearly  approaches  absolute  identity,  if  we  admit  fibrin  and 
insoluble  albumen  to  be  but  slight  modifications  of  one  and 
the  same  organic  substance.  In  operating  upon  pus,  there- 
fore, we  may  consider,  that  instead  of  simple  serum,  or  the 
aqueous  solution  of  albumen,  used  in  the  preceding  experi- 
ments, we  are  using  serum  through  which  particles  of 
albumen,  in  a  state  of  minute  division,  and  containing  iron, 
are  difiiised.  Wlien,  to  some  pus  contained  in  a  cylindrical 
vessel,  a  small  quantity  of  a  solution  of  potass,  soda  or  am- 
monia is  added,  the  phaenomena  described  by  Dr.  Babington 
occur ; — the  pus  soon  loses  its  fluidity,  the  particles  of  albumen 
contained  in  diffusion  rapidly  disappear,  and  a  viscid,  nearly 
translucent,  sometimes  semi-solid  mass  results :  if  this  is  mixed 
with  distilled  water,  and  \aolently  agitated  for  some  minutes, 
the  transformed  pus  becomes  so  minutely  and  intimately  dif- 
fused through  the  fluid,  that  the  mixture  is  capjibie  of  pass- 
ing through  a  coarse  paper  filter :  it  then  appears  as  a  viscid 
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ropy  fluid,  readily  entimo^linf^  bubbles  of  air,  and  frothing  on 
agitation,  possessing  a  slight  alkaline  re-action,  and  behaving 
to  most  re-agents  in  a  manner  analogous  to  mucus,  (3),  ex- 
cepting in  the  action  of  hydrochloric  and  acetic  acids,  both 
of  which  produce  an  amorphous  deposit  of  albumen :  it  dif- 
fers, also,  in  not  becoming  opaque  by  protracted  ebullition, 
nor  by  exposure  to  an  atmosphere  of  hydrogen  gas ;  although, 
when  left  in  an  open  vessel,  exposed  to  the  air,  it  lets  fall,  very 
slowly,  a  deposit  of  albumen ;  this  change  being  accompanied 
by  an  absorption  of  carbonic  acid,  whereas  in  the  case  of 
true  mucus  this  deposition  is  accompanied  by  an  evolution  of 
that  gaseous  acid.  Notwithstanding  these  discrepancies,  it 
is  evident  that  we  liave  approached  much  nearer  towards  a 
synthesis  of  mucus  than  could  prior  to  Dr.  Babington's  ob- 
servations have  been  effected ;  although  the  only  material 
difference  in  the  mode  of  experimenting  dejiended  upon  the 
substitution  of  a  mixture  of  albumen  in  solution  with  that 
principle  in  an  insoluble  but  minutely  divided  state  (pus  ?) 
for  an  aqueous  solution  of  albumen  (serum)  only. 

1 7.  The  next  fact  mentioned  by  Dr.  Babington,  is  the  re- 
markable action  of  neutral  salts  on  pus.  This  may  be  ob- 
served by  mixing  a  solution  of  common  salt  (chloride  of  so- 
dium) with  pus,  in  a  tube,  and  agitating  the  mixture  for  some 
minutes :  it  should  then  be  set  aside,  and,  after  some  time, 
instead  of  the  opaque,  cream-like,  and  very  fluid  mixture  that 
was  submitted  to  experiment,  we  shall  obtain  a  nearly  diapha- 
nous, exceedingly  viscid,  mucoid  mass.  This  substance  is  quite 
insoluble  in  water;  and  should  be  rejx^atedly  washed  with  that 
fluid,  until  any  excess  of  saline  matter  is  removed :  it  then 
most  accurately  resembles  mucus,  in  its  behaviour  towards 
most  re-agents :  even  acetic  acid  yields  with  it  the  jicculiar 
membrane-like,  corrugated  mass  which  luis  been  so  fre(iuently 
referred  to  in  this  paper,  as  characteristic  of  the  animal  matttT 
of  mucus.  Still,  tlie  analogy  is  far  from  being  complete ;  for 
this  artificial  mucus  does  not  biH-omc  oj)a(jue  by  long-continued 
ebullition,  nor  by  exposure  to  the  air  or  an  atmosphere  of 
hydrogen :  it  is  also,  as  might  be  expected,  destitute  of  any 
alkaline  re-action  on  vegetJible  colours ;  but  could  these  cha- 
racters be  cornniiiiiicMti'd  to  it.   it  is  evident  that  the  reseni- 
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blance  to  genuine  mucus  or  saliva  would  be  most  perfect: 
and  tliis  desideratum  was  effected  in  the  following  manner. 

Some  healthy  pus  was  mixed  with  solutions  of  common 
salt  and  sal-ammoniac  (chlorides  of  sodium  and  ammonium) 
in  equal  bulks,  and  agitated  for  some  minutes :  after  half- 
an-hours  repose,  the  mucoid  mass  before  mentioned  was 
obtained :  this  was  digested  with  pure  water,  until  the  excess 
of  saline  matter  was  removed.  The  gelatinous  mass  thus 
obtained  was  nearly  tasteless ;  and  was  foimd,  by  analysis, 
to  contain  in  combination  both  the  alkaline  chlorides,  added 
to  the  original  pus :  it  was  then  diluted  with  about  four- 
teen times  its  bulk  of  distilled  water,  containing  in  solution 
a  small  quantity  of  pure  soda ;  the  whole  was  violently  agi- 
tated for  nearly  twenty  minutes ;  and  a  current  of  carbonic 
acid  gas  transmitted,  until  no  more  appeared  to  be  taken  up. 
The  fluid  thus  obtained  passed  very  slowly  through  a  paper 
filter :  it  exerted  a  faint  alkaline  action  on  reddened  litmus- 
paper;  was  sufficiently  tenacious  to  be  drawn  into  threads 
between  the  fingers;  and  even  to  form  a  continuous  rope 
some  inches  in  length,  on  pouring  it  from  one  vessel  to  an- 
other. By  agitation,  it  frothed  readily :  with  acetic  acid  it 
yielded  the  characteristic  membrane-like  precipitate  of  mu- 
cus ;  and  behaved,  with  every  re-agent  with  which  it  was 
tried,  like  a  genuine  mucous  fluid.  By  protracted  ebullition, 
exposure  to  the  air  or  to  hydrogen,  it  afforded  a  deposit  of 
albumen ;  this  deposition  being  accompanied  by  an  evolution 
of  carbonic  acid  gas.  Indeed,  so  accurate  was  the  resem- 
blance of  this  artificial  mixture  to  true  mucus  or  saliva,  both 
in  its  physical  and  chemical  characters,  that  it  was  quite  im- 
practicable to  distinguish  the  one  from  the  other. 

18.  An  interesting  question  now  arises,  as  to  what  part  the 
saline  substances,  mixed  with  pus,  act,  in  effecting  its  conver- 
sion into  a  mucoid  matter.  Do  they  actually  enter  into  com- 
bination with  the  particles  of  albumen,  and  form  a  definite 
compound  ?  or  do  they  act  solely  by  the  exertion  of  a  cata- 
lytic force,  and  thus  effect  changes  in  the  composition  of  the 
organic  matter  present,  by  the  influence  of  predisposing  affi- 
nity, or  "  action  of  presence,"  as  it  has  been  termed  ?  The  latter 
hypothesis  appeared,  at  firet,  to  be  most  probable ;  but  subse- 
quent investigations  have  shewn  it  to  be  quite  untenable :  for 
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as  it  is  essential  to  catalytic  action*  that  the  substance  pro- 
ducing it  should  not  combine  with  the  new-formed  substance, 
but  should  admit  of  being  readily  removed  without  affecting 
the  composition  or  properties  of  the  latter ;  so,  if  it  can  be 
proved  that  the  saline  substances  used  in  the  above  experi- 
ments actually  form  an  intimate  and  perhaps  definite  com- 
bination with  the  albuminous  particles,  it  is  obvious  that  the 
existence  of  catalysis  cannot  be  considered  as  either  essential 
or  necessary  for  the  conversion  of  pus  into  mucus.  There  is 
no  difficulty  whatever  in  demonstrating  the  latter  opinion : 
for  if  the  gelatinous  mass  obtained  by  digesting  pus  with 
common  salt,  or  an  alkali,  is  washed  repeatedly  witli  hot  or 
cold  water,  we  shall  not  succeed  in  separating  from  them  any 
thing  like  the  whole  of  the  saline  ingredients  that  may  have 
been  absorbed  by,  or  combined  with,  the  artificial  nuicus; 
nor  can  these  saline  matters  be  separated  entirely,  except  by 
destroying  the  organic  matter  present  by  means  of  strong 
acids  or  a  red  heat.  Indeed,  the  analogy  between  our  facti- 
tious and  natural  mucus  would  not  be  complete  without  this 
peculiarity ;  for  if  we  evaporate  pus  and  mucus,  over  water- 
baths,  to  diyness,  and  incinerate  equal  weights  of  the  dry  ex- 
tracts, it  will  be  found  that  the  quantity  of  sjiline  matter 
present  in  the  ashes  will  be  far  greater  in  mucus  than  in 
pus :  and  not  only  is  this  constantly  the  case,  but  the  amount 
of  saline  matter  obtained  by  incineration,  from  different  speci- 
mens of  mucus,  will  be  found  to  diminish  nearly  in  the  ratio  of 
its  opacity,  or,  in  other  words,  of  its  apjrroach  to  the  puriform 
state.  I  am  happy  that,  on  this  important  subject,  I  am  not 
obliged  to  det)end  entirely  on  my  own  exix}riments ;  as 
my  friend,  Mr.  R.  H.  Brett,  in  a  very  elaborate  paper  on 
Expectorated  Matter,  read  before  the  British  Association  at 

•  For  an  account  of  this  catalytic  force,  I  must  beg  to  refer  to  Berzcliua' 
iiccount,  in  the  "  Annuare"  for  1 837.  Mitschcrlich,  under  the  head  of  Oxyge- 
nated Water,  gives  a  brief,  but  very  accurate,  view  of  this  action  of  contact: — 
wic  an  der  oberflacho  von  vcrschiedenenen  Sulwtanzen  chonusche  VerblndunRcn 
and  clic-mischc  ZersetKungen  liervorgcbraclit  werden,  olnie  da&i  diese  Subi^tan- 
2cn  BclbHt  dudurch  voriindert  werden.  Da  dk  Suhitanzen  »««■  dunh  ihrt  Olwr- 
Jidchc  wirkcn,  so  iat  bei  derselben  Mcnge  ihre  wirkung  ura  so  griiner,  jo  fein- 
vertheiltcr  und  jo  reiner  ale  sind.  Bolcho  Siibstan/en  nennt  man  G)ntacfHub- 
Bt»n7.cn,  und  den  Process  sdbHt :  cliomiwho  Verbindung  oder  Zerwetzung  vcr- 
mittelst  Contact.— Af</«r/i<r/iV/< ;   Lehrbueh,  lute  Band,  s.  37.  Drilte  Auflage. 
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Liverpool,  in  September  last,  stated  the  results  of  his  own 
researches  on  this  point,  to  the  examination  of  which  he  had 
devoted  considerable  time.  As  his  paper  is  not  yet  published, 
I  requested  him  to  favour  me  with  a  summaiy  of  the  results 
he  obtained  from  the  evaporation  and  incineration  of  mucus 
in  various  states.  The  following  is  an  extract  from  his  Letter 
to  me  on  this  subject. 

"  In  accordance  with  a  wish  expressed  by  you,  that  I  would 
"  give  you  some  account  of  the  amount  of  solid  and  saline 
"  matters  obtained  from  different  forms  of  expectorated  mat- 
"  ter,  I  send  you  the  following :  and  need  hardly  inform  you, 
"  that  it  forms  part  of  my  Observations  on  Expectorated 
"  Fluids,  read  before  the  British  Association  in  September  last. 
"  I  shall  detaU  the  amoimt  of  solid  and  saline  matter,  in  the 
"  different  varieties  of  sputa,  in  the  same  order  as  I  described 
"  them  in  the  paper  before  alluded  to.  In  the  pituitous  ca- 
"  tarrh  of  Laennec,  the  quantity  of  solid  matter  obtained  from 
"  100  gr.  of  the  fluid  expectorated,  varied  from  1.2  gr.  to 
"  1.4  gr. :  the  amount  of  saline  matter  in  100  gr.  of  the  dried 
"  extract  varied  from  20  gr.  to  33.3  gr.  The  expectoration 
"  in  question  was  nearly  transparent,  exceedingly  viscid, 
"  abundant,  and  very  frothy.  In  expectoration  of  the  chronic 
"  bronchitic  variety,  the  quantity  of  solid  matter  varied  from 
"  2.2  to  4.1  per  cent.  The  saline  ingredients  varied  from 
"  16. 6  to  23.3  per  cent,  of  the  dried  extract.  Tlie  expectora- 
"  tion  was  lumpy,  of  a  greenish  or  yellowish  green  hue, 
"  aerated,  and  viscid.  The  expectoration  in  pneumonia,  with- 
"  out  any  bronchial  complication,  yielded  8.6  per  cent,  of  dried 
♦'  extract,  of  wliich  the  saline  ingredients  averaged  12.5  per 
"  cent.  The  amount  of  solid  and  saline  matter  which  follows 
"  is  from  pthisical  expectoration  in  the  last  stages ;  for  in  the 
"  earlier  and  middle  stages  of  the  disease  it  differs  not  from 
"  that  of  chronic  bronchitis.  The  expectorated  fluid  yielded  a 
"  dry  extract,  varying  from  11.3tol6.66  per  cent.  The  saline 
"  matters  varied  from  9 . 8  to  1 1 . 3  per  cent,  of  the  dried  extract. 

"  I  may  observe,  that  the  expectoration  operated  upon 
"  was  of  the  most  marked  pthisical  character ;  in  some  in- 
"  stances  so  puriform,  as  to  resemble  pretty  closely  a  col- 
"  lection  of  ordinary  pus." 
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The    results  detailed  in  the  above   communication   will 
become  more  striking,  if  compared  together. 


Variety  of  Mucns. 

Nearly  pure  mucus 
(acute  catarrh) 

Very  opaque  and  viscid  mucus 
(chronic  bronchitis) 

Purifonn 
(last  stages  of  phthisis) 


Quantity  of  Dry  Extract 
in  100  grains. 


1.20  to  1.40. 


2. 20  to  4.10. 


11. 30  to  16.66. 


Quantity 

of  Saline  Matter 

inlOOgr.  of  Extract. 

20.0  to  33.3. 


16.6  to  23.3. 


9.8  to  11.3. 


These  remarks  will  be  sufficient,  I  trust,  to  shew,  that  for 
pus  to  become  mucus,  it  is  absolutely  necessary  for  it  to  ab- 
sorb or  combine  with  saline  matter  in  very  considerable 
quantity. 

19.  In  this  stage  of  our  inquiry,  it  becomes  an  interesting 
question,  to  discover  whether  artificial  mixtures  of  soluble 
and  insoluble  albumen  could  not  be  converted  into  mucus,  by 
means  of  saline  matter,  as  readily  as  pus.  Very  numerous 
experiments,  varied  in  almost  every  possible  maimer,  were 
tried ;  but  the  results  were  not  so  satisfactory  as  could  be 
wished :  nor  is  this  to  be  wondered  at,  when  we  call  to  mind 
the  difficulty  of  obtaining  insoluble  albumen  in  a  state  of 
such  exceedingly  minute  division  as  that  in  which  it  exists  dif- 
fused through  serum  in  pus.  The  nearest  apj)i*oximation  to 
a  satisfactory  result  was  obtained  in  the  following  manner : — 

Some  serum  of  human  blood  was  digested  with  pure  soda, 
until  it  cejised  to  become  opaque,  on  the  aj)})lication  of  heat : 
through  this  fluid,  a  current  of  carbonic  acid  gas  wjis  passed, 
until  a  coj)ious  deposit  of  albumen  cK'curred :  the  current  of 
gas  was  then  interniptetl ;  and  the  precipitate  well  washe<l, 
and  drained  on  a  filter.  The  finely-divided  albumen  thus 
procured  wjis  mixed  with  recent  serum  of  Ijjood,  in  sufficient 
quantity  to  form  a  mixture  resembling,  in  ap|)earance,  healthy 
pus ;  from  w^hich  it  did  not  differ  in  chemical  coinjwsition, 
excepting  in  the  absence  of  iron,  which  is  always,  as  has  Imhmi 
already  mentioned,  present  in  true  purulent  nmtter.  On 
mingling  n  solution  of  |K)tass  or  soda  with  this  artificial  pus, 
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in  the  manner  described  by  Dr.  Babington,  analogous  changes 
occurred,  but  in  a  much  less  complete  and  perfect  manner 
than  with  genuine  pus. 

The  \'iscid  flocculent  form  of  mucus  lining  the  intestinal 
canal,  as  well  as  the  variety  occasionally  thrown  off  and  dis- 
charged from  the  bowels  in  certain  cases  of  severe  intestinal 
irritation — as  in  fever,  and  after  the  action  of  drastic  cathar- 
tics— is  almost  identical  with  coagulated  albumen,  scarcely 
any  other  substance  appearing  to  enter  into  its  comjwsition. 
Tliis  close  resemblance  between  intestinal  mucus  and  mere 
coagulated  albumen  has  been  fully  demonstrated  by  Leopold 
Gmelin;  who,  after  detailing  the  action  of  re -agents  on  tliis 
form  of  mucus,  observes : — D'apres  ces  experiences,  le  mucus 
intestinal  a  beaucoup  d'analogie  avec  Talbumine  coagulee : 
seulement  sa  solubilite  est  moins  grande,  Peut-etre  n'en  est- 
il  qu'une  modification. — Tiedemann  et  Gmelin,  Recherches  sur 
la  Digestion,  Partie  Premiere,  p.  103,  &c. 

C. — Chemical  and  physiological  deductions  from  the  foregoing 
observations. 
If  the  facts  advanced  in  the  two  preceding  sections  are 
proved,  by  subsequent  obser\'ers,  to  be  universally  con-ect,  we 
cannot  but  admit  their  importance,  even  if  they  only  ser\-e 
to  point  out  the  analogy  between  mucous  and  serous  sur- 
faces, as  evinced  in  their  secretions.  And  if,  as  has  been 
shewn,  albumen  can  readily,  under  certain  circumstances, 
become  converted  into  mucus,  so  we  no  longer  have  any 
difficulty  in  imderstanding  how  mucous  membranous  sur- 
faces may,  under  certain  states  of  irritation,  pour  out  albu- 
men in  a  fi'ee  or  coagulated  state.  Thus,  if  the  lining  mem- 
brane of  the  larynx  and  trachea — which  presents,  normally,  a 
surface  secreting  genuine  mucus — be  considered  as  jwuring 
out  tlie  albuminous  particles  of  the  blood  combined  with  an 
excess  of  saline  matter  (thus  constituting  mucus  .'*),  we  have  no 
difficulty  in  understanding  how  the  same  membrane  may,  from 
incidental  circumstances,  pour  out  the  albuminous  j)articles  of 
blood  combined  with  but  a  small  proportion  of  salme  mat- 
ter, constituting  that  form  of  secretion  to  which  the  term 
"  lymph"  is  applied — a  secretion  ca|jable  of  taking  on  organi- 
zation, in  which  particular  it  physiologically  and  essentially 
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differs  from  mucus.  If  this  hypothesis  be  admitted,  as  fairly 
deducible  from  the  preceding  observations  (17  et  seq.),  we  must 
consider  (for  example)  the  secretion  of  the  larynx  and  trachea, 
when  in  a  state  of  health,  as  chemically  differing  fi-om  that 
poured  out  under  the  irritation  of  croupy  inflammation,  only 
in  the  different  proportions  of  saline  ingredients  present  in 
each  ;  and,  consequently,  we  are  not  compelled  to  assume,  in 
explanation  of  the  difference  of  secretion,  that  in  croup  a 
mucous  surface  assumes  the  functions  of  a  serous  surface 
(quoad  secretion). 

But  it  may  be  objected  to  those  deductions  which  depend 
upon  the  supposed  synthesis  (17)  of  mucus,  that,  according  to 
the  experiments  of  Dr.  Babington  and  myself,  it  must  be 
assumed  that  pus  is  Jirst  formed,  and  then  carried  to  the 
secreting  surface,  as  a  pabulum  for  the  fonnation  of  mucus  ; 
thus  making  the  latter  a  secondary  product.  This  objection, 
however,  can  scarcely  be  considered  as  tenable ;  for  pus  has 
only  been  used,  in  our  experiments,  for  the  synthesis  of 
mucus,  because  it  presents  us  with  particles  of  albumen  in  a 
state  of  far  finer  division  than  can  be  procured  by  artificial 
means.  It  is,  moreover,  sufficiently  obvious,  that,  in  the 
animal  economy,  pus  is  not  really  converted  into  mucus ;  for 
the  former  contains  a  large  quantity  of  iron,  which  metal  is 
nearly  or  altogether  wanting  in  mucus.  Is  there  (I  would 
with  great  diffidence  ask)  any  physiological  difficulty  in  sup- 
posing that  on  the  surface  of  a  serous  membrane  the  blood 
gives  up  a  mere  aqueous  solution  of  albumen  with  its  ac- 
companying saline  matter  (serum) ;  whereas  on  a  mucous 
surface  it  parts  with  a  mixture  of  its  colourless  albuminous 
particles  (which  have  been  long  known  to  exist  in  blood)  with 
serum ;  wliilst  at  the  instant  of  their  separation,  or,  to  use 
chemical  language,  whilst  in  a  nascent  state,  both  combine, 
with  an  excess  of  saline  matter ;  thus  constituting,  according 
to  the  observations  recorded  in  tliis  paper,  mucus,  wliich 
becomes  poured  out  on  tlie  secreting  surfivce  ?  On  a  suppu- 
rating surface,  on  the  contrary,  may  we  not  also  supjK^sc  that 
the  blood  parts  with  all  its  ingredients,  excepting  its  colouring 
matter,  and  that  jwrtion  of  dissolved  albumen*  which  jms- 

•  "  Fiuirrstofr  nTifRclosto  ••  of  Miiller.  To  this  eminent  phygjologint  we  are 
indebUid  for  Hit-  (Itniongtration  of  tlun  modification  of  aiOumni.     It  upiH-ars  to 

be 
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sesses  the  property  of  spontaneous  coagulation;  thus  forming 
pus  ? — ^These  views,  even  if  their  correctness  be  denied  in 
a  physiological  point  of  view,  are  nevertheless  strictly  in 
accordance  with  the  chemical  properties  and  composition  of 
blood,  serum,  pus,  and  mucus.  These  remarks,  however,  I 
hazard  with  extreme  diffidence ;  rather  wishing  to  place  before 
the  scientific  world  an  account  of  this  experimental  inquiry, 
than  to  present  any  crude  and  imperfect  deductions  of  my 
own ;  trusting,  also,  that  the  observations  recorded  in  this 
paper  will  attract  the  notice  of  those  more  fitted  to  the  task 
of  investigating  their  physiological  bearings  than  myself. 

be  chemically  identical  with  that  which  in  a  coagulated  state  constitutes  the 
colourless  globules  (Chyluskiigelchen)  of  the  blood,  as  well  as  the  centre  of  the 
blood-corpuscules  (Blutkorperchen).  For  an  account  of  the  chemical  pro- 
perties of  these  varieties  of  albumen,  I  may  take  the  liberty  of  referring  to 
Miiller's  own  account.  Handbuch  der  Physiologie  des  Menschens,  3tte  Anflage, 
IsteBand,  pages  103.  113,  116,  and  to  page  135,  for  an  exceedingly  interest- 
ing account  of  the  chemical  relations  of  an  aqueous  solution  of  spontaneously 
coagulable  albumen  (^Faserstoff,  Fibrin),  as  compared  with  those  of  a  solution 
of  that  substance  when  destitute  of  that  remarkable  property  {Eiiceiss, 
Albumen). 
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ACTION  OF  WATER  ON  LEAD, 

IN    RELATION    TO 

MEDICAL  POLICE. 
BY  ALFRED   S.  TAYLOR. 


Among  the  uses  to  which  the  metal  lead  is  applied,  tlie  con- 
struction of  cisterns  and  pipes,  for  holding  or  transmitting 
water,  is  perhaps  one  of  the  most  important.  From  its  cheap- 
ness, flexibility,  and  durability,  this  metal  has  long  taken 
precedence  of  all  others  for  the  purposes  mentioned ;  and  its 
employment  in  tliis  country  is  now  nearly  universal.  Inde- 
pendently of  its  uses  for  the  construction  of  cisterns  and  pipes, 
we  find  it  also  largely  employed  in  the  roofing  of  buildings. 
The  rain  water  which  falls  ujx)n  these  leaden  roofs  is  col- 
lected, and,  when  spring  water  is  not  easily  obtained,  is 
made  to  serve  as  a  substitute.  From  the  very  serious  effects 
which  have  occasionally  followed  the  use  of  water  thus 
brought  into  contact  with  lead,  some  physicians  have  wholly 
condemned  the  employment  of  this  metjil  for  domestic 
purjwses,  and  have  recommended  that  it  should  be  laid  aside. 
Remer,  a  distinguished  German  writer  on  Medical  Police, 
alludes,  with  an  expression  of  surprise,  to  the  general  custom, 
in  this  metro}X)lis,  of  employing  leaden  })i}x?s  for  su})i)lying 
the  houses  with  water :  and  it  appears  that  Scheele  was  so 
impressed  with  the  danger  of  the  })ractice,  that  he  advised, 
wherever  lead  wjis  used,  that  the  surface  of  the  metal  should 
be  covered  with  some  varnish,  insoluble  in  water,  and  capable 
thereby  of  preventing  it  from  becoming  impregnated  witli 
lead.  Those  who  have  writttm  on  the  subject  of  colica  picto- 
num  liave  not  failed  to  draw  the  attention  of  the  profession 
to  the  |K)is()nous  pro|XTties  accjuired  by  water  when  it  has 
been  allowitl  to  pass  over  surfaces  of  lead,  or  to  remain  for  a 
time  iu  leaden  cisterns.     The  letul    colic,  which  prevailed 
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at  Amsterdam  about  the  middle  of  the  last  century,  was 
apparently,  with  good  reason,  ascribed  to  the  substitution  of 
lead  for  tiles  in  roofing  the  houses  of  that  city.  Rain  water, 
owing  to  the  want  of  spring  water  in  that  part  of  Holland, 
was  employed  for  domestic  purposes ;  and,  doubtless,  to  tins 
cause  were  to  be  ascribed  the  ravages  committed  by  the 
sudden  irruption  of  the  colic,  in  an  epidemic  form.  Other 
instances  of  the  mischief  resulting  from  the  use  of  water, 
under  these  circumstances,  might  be  mentioned ;  but,  for  an 
account  of  these,  I  must  beg  to  refer  the  reader  to  the  nume- 
rous  treatises  which  have  been  published  on  the  colica  pic- 
tonum.  It  may  suffice  to  say,  that  in  general  the  mischievous 
consequences  have  been  observed  to  ensue  when  rain  water 
was  employed,  or  hard  water,  either  containing  much  less 
than  its  ordinary  proportion  of  saline  matter,  or  abounding  in 
carbonic  acid. 

Considerable  difference  of  opinion  has  existed  among  ob- 
servers of  these  facts,  relative  to  the  manner  in  which  water 
acquires  a  poisonous  impregnation,  when  exposed  in  contact 
with  lead.  In  the  Amsterdam  epidemic,  Tronchin  referred 
the  production  of  the  poisonous  salts  of  lead  to  the  decom- 
position of  vegetable  matter,  collected  on  the  roofs  of  houses, 
and  the  consequent  generation  of  acids,  which  acted  on  the 
metal,  and  led  to  its  solution  in  water.  Dr.  Lambe,  who  was 
one  of  the  first  Englishmen  to  pay  attention  to  this  subject, 
considered  that  the  salts  contained  in  spring  water  exerted 
a  corrosive  action  on  lead:  that,  therefore,  all  waters 
abounding  in  saline  matter  have  the  power  of  corroding  lead ; 
a  projx)sition,  which,  as  we  shall  see  presently,  from  the 
researches  of  Dr.  Christison,  of  Edinburgh,  is  exactly  the 
reverse  of  the  truth.  Dr.  Thompson,  who  adapted  Dr.  Lambe's 
view,  that  most  spring  waters  had  the  power  of  acting  on 
lead,  restricted  his  inference  as  to  the  consequences,  by  as- 
serting that  the  quantity  of  lead  dissolved  was  in  general  too 
small  to  liave  any  injurious  effects  upon  those  who  made  use 
of  it  for  domestic  purposes.  He  also  considered  tliat  the  lead 
was  not  dissolved,  but  simply  suspended,  in  the  water.  On 
analysing,  some  years  since,  the  Tunbridge  water,  which  was 
then  conveyed  through  leaden  pipes,  he  found  tliat  it  did  not 
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contain  more  than  yxj^V^TJ^h  part  of  lead ;  a  quantity  insuf- 
ficient to  produce  any  serious  disturbance  of  health.  Dr. 
Thompson  does  not  appear,  however,  to  have  extended  his 
researches  to  the  cause  of  the  impregnation  of  water  by  lead, 
or  to  the  state  in  which  that  metal  is  taken  up.  Guyton- 
Morveau  was  one  of  the  first  to  experiment  on  this  subject ; 
and  he  came  to  the  conclusion,  that  lead,  when  exposed  in 
contact  with  water,  becomes  oxidized ;  and  that  the  hydrated 
oxide  of  the  metal  is  soluble  in  pure  water,  but  insoluble  in 
water  containing  the  least  traces  of  saline  matter.  He  found, 
that  if  distilled  water  was  allowed  to  remain  for  some  time  in  a 
leaden  vessel,  the  lead  was  attacked,  and  the  water  acquired 
a  feeble  alkaline  re-action.  The  presence  of  lead  was  proved 
in  it  by  the  action  of  sulphuretted  hydrogen  gas  and  sulphuric 
acid.  Spring  water,  on  the  contrary,  containing  saline  matter, 
exerted  no  solvent  power  on  the  lead*.  The  observations  of 
Guyton-Morveau,  relative  to  the  different  action  of  distilled 
and  hard  w^ater  on  lead,  are  correct :  but  his  statement  of 
the  changes  which  take  place  has  not  been  borne  out  by  sub- 
sequent researches.  In  a  work  published  by  M.  Merat,  in 
1812,  it  was  announced  that  he,  in  conjunction  with  M.  Bar- 
ruel,  had  obfciined  two  ounces  of  crystallized  carbonate  of  lead 
by  the  evaporation  of  a  large  quantity  of  water,  which  liad 
been  kept  about  two  montlis  in  a  cistern  lined  with  lead  t. 
Thenceforward,  there  could  be  but  little  doubt  as  to  the 
actual  state  in  which  the  lead  existed  when  suspended  or  dis- 
solved in  water ;  or,  if  any  doubt  remained,  it  would  have  been 
wholly  removed  by  the  admirable  researches  of  Dr.  Christison. 
Tills  gentleman  found  that  pure  water,  exposed  to  air,  acted 
with  the  greatest  rapidity  on  lead ; — ^that  the  chemical  change 
consisted,  on  these  occasions,  in  the  simi)le  formation  of  a 
carbonate,  which  was  partly  dejx)sited  on  tlie  lead,  but  chiefly 
at  th(^  bottom  of  the  vessel ; — that  a  minute  portion  of  this 
carl>onat(?  was  also,  under  these  circumstances,  dissolved ; — 
that  natural  waters,  containing  saline  matter,  had  little  or  no 
action  on  lead ; — and  that,  if  any  carbonate  were  formed  and 
dissolved,  it  was  only  in  the  most  minute  proportion,  and 

*    BerzeUus.  Traito  dc  Chimic,  III.  178. 
+  Orniu,  TrttJt<^  des  PoIsoiib.  I.  f.l9. 
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after  the  lapse  of  a  considerable  interval.  He  discovered, 
further,  that  if  certain  neutral  salts  were  dissolved  in  dis- 
tilled water,  they  retarded  or  prevented  its  corrosive  action 
on  lead,  allowing  the  carbonate  to  deposit  itself  slowly,  and 
adhere  with  such  firmness  to  the  metal  as  not  to  be  after- 
wards removable  by  moderate  agitation ;  adding,  subse- 
quently, to  tliis  crust,  other  insoluble  salts  of  lead,  the  acids  of 
which  are  derived  firom  the  neutral  salts  in  solution ;  and  thus, 
at  length,  forming  a  permanent  and  impermeable  screen, 
through  which  the  action  of  the  water  cannot  any  longer  be 
carried  on*. 

During  the  last  seven  years,  I  have,  at  difierent  intervals, 
performed  experiments  on  this  subject.  The  results  of  some 
of  tliese  are  here  collected  and  arranged.  My  ^'iews  were 
cliiefly  directed  to  the  following  points : — 1.  To  ascertain 
the  changes  wliich  take  place  when  lead  is  exposed,  imder 
the  free  access  of  air,  to  the  contact  of  pure  water,  of  natural 
hard  water,  and  of  water  rendered  artificially  hard  by  the 
addition  of  saline  matter.  2.  To  determine  the  best  means 
for  preventing  water  from  acquiring  a  poisonous  impregnation 
by  lead,  where  it  is  of  such  a  nature  as  to  exert  tliis  corrosive 
action  on  the  metal. 

When  lead  is  exposed  to  dry  air,  it  very  slowly  acquires  a 
greyish-blue  coating,  by  wliich  it  is  deprived  of  its  usual 
lustre.  According  to  some,  this  tamisliing  is  owing  to  the 
formation  of  a  suboxide  of  the  metal ;  but  others  look  upon 
it  as  a  result  of  the  production  of  a  thin  pellicle  of  carbonate 
of  lead.  The  latter  view,  perhaps,  is  the  more  probable ;  at 
least,  it  is  certain  that  this  is  the  kind  of  chemical  change 
which  takes  place  when  there  is  the  slightest  humidity  pre- 
sent in  the  air.  Both  the  oxygen  and  carbonic  acid  are 
derived  from  the  atmosphere,  although  the  presence  of  water 
singularly  favours  the  chemical  change.  If  the  lead  be  long 
exposed  in  a  damp  situation,  it  gradually  becomes  covered 
with  dense  patches  of  carbonate,  which  adhere  witli  some 
firmness  to  the  metal  below,  and  preser\'e  it  in  tliese  spots 
from  the  further  action  of  the  air. 

Let  us  next  consider  the  effect  of  pure  water  on  the  metal. 

♦   Treatise  on  Poisons,  390. 
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Dr.  Christison  has  already  made  it  known,  that  pure  water, 
deprived  of  air,  possesses  no  action  whatever  on  lead.  The 
following  experiments  confirm  his  views ; — 

Exp.  1. — A  piece  of  lead  w^as  placed  in  a  vessel  of  recently- 
distilled  water,  which  had  been  boiled  to  expel  air,  and  the 
vessel  kept  in  vacuo  for  a  period  of  three  days.  At  the  end 
of  this  time,  the  lead  had  undergone  no  change ;  the  water 
was  perfectly  clear,  and  free  from  any  precipitate ;  while,  in 
another  vessel  similarly  prepared,  but  which  had  remained 
exposed  to  air,  the  lead,  especially  at  its  upper  part  and  edges, 
had  acquired  a  crystalline  incrustation  of  carbonate ;  and  loose 
portions  of  that  salt  w^ere  floating  in  the  water,  so  as  to 
render  it  turbid  on  agitation. 

Exp.  2. — Another  portion  of  lead  was  placed  in  a  small 
bottle,  filled  with  distilled  waiter,  and  the  bottle  perfectly 
closed,  so  as  to  cut  off"  the  access  of  air.  On  examination, 
fifty-six  days  afterwards,  the  lead  had  undergone  no  change ; 
its  surface  was  not  in  the  least  tarnished ;  and  the  water  was 
perfectly  clear. 

Exp.  3. — The  last  experiment  was  modified,  by  placing  a 
stratum  of  oil,  about  an  inch  thick,  on  the  surface  of  th«3 
water,  in  which  a  piece  of  lead  was  immersed.  In  this  case, 
the  lead  became  slightly  tarnished,  and  a  small  quantity  of 
carbonate  of  lead  was  formed.  The  examination  was  made 
thirty- two  days  after  the  commencement  of  the  experiment. 

The  results  of  the  two  first  experiments  shew,  tliat,  pro- 
vided the  free  access  of  air  be  cut  off,  pure  water  has  no  ten- 
dency to  act  ujxm  lead.  In  the  last  exj^eriment,  the  forma- 
tion of  a  }X)rtion  of  carbonate  was  probably  due  to  the  en- 
trance of  air  not  having  been  effectually  preventetl  by  the 
stmtum  of  oil. 

The  action  of  water  on  lead  fn^ely  ex|)osed  to  air  varies 
according  to  cert^iin  circumstances ;  the  principal  of  which, 
however,  is  the  absolute  purity  of  the  wattT  itself.  Thus,  the 
jmrer  the  water,  the  more  rapidly  d(H's  the  chemical  action 
take  j>1jic<*.  The  otlier  circumst^mces  which  modify  the  rapi- 
dity of  change  are  the  following: — 1.  The  brightm^ss  of  the« 
lead.     If  lead,  which  has  b<'Come  very  dull  from  rx|K)sure  to 
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air,  be  introduced  into  distilled  water,  the  change  takes  place 
but  slowly.  After  a  very  long  period,  but  little  carbonate  is 
formed;  and  this  chiefly  fix)m  the  recently-cut  or  bright 
edges  of  the  slip  of  metal  introduced.  2.  The  change  takes 
place  more  rapidly  when  the  piece  of  lead  is  only  partially 
immersed  in  water.  This,  perhaps,  is  to  be  ascribed  to  the 
circumstance,  that  the  carbonate  is  most  abundantly  formed 
about  that  portion  of  the  lead  which  is  at  the  level  of  the 
water ;  but,  whether  this  be  the  correct  explanation  or  not, 
the  total  immersion  of  the  piece  of  metal  appears  to  retard 
the  chemical  change.  3.  It  has  seemed  to  me,  from  several 
observations,  that  the  change,  ccsteris  paribus,  takes  place 
more  rapidly  during  summer  than  during  winter.  I  have 
more  than  once  remarked,  that  as  much  carbonate  formed 
in  the  course  of  a  few  hours  in  the  month  of  June  as  resulted 
from  upwards  of  three  days'  exposure,  under  similar  circum- 
stances, in  the  month  of  December, 

The  kind  of  water  employed  is,  however,  the  chief  point  to 
attend  to  in  this  investigation.  Accordingly,  the  following 
experiments  were  made: — 1.  On  distilled  water;  2.  On  re- 
cently-fallen rain  water,  collected  in  the  open  air;  3.  On 
hard,  or  river  water. 

Exp.  4.  A  slip  of  lead,  having  a  bright  surface,  was  allowed 
to  remain  in  recently-distilled  water  for  a  period  of  twenty- 
three  days.  Chemical  action  took  place  but  slowly.  In  less 
than  a  week,  there  was  a  dense,  white,  crystalline  precipitate 
at  the  bottom  of  the  vessel,  as  well  as  partially  distributed 
over  the  surface  of  the  lead.  The  water  was  filtered,  and 
evaporated  to  one-fifth  of  its  bulk.  When  sulphuretted  hy- 
drogen gas  was  passed  into  the  filtered  liquid,  it  acquiretl 
a  brownish  colour,  indicating  the  presence  of  a  small  propor- 
tion of  a  salt  of  lead.  The  precipitate  left  on  the  filter, 
when  examined,  had  all  the  characters  of  carbonate  of  lead. 
It  entirely  dissolved,  with  effervescence,  in  acetic  acid ;  and 
when  another  portion  was  heated  on  platina-foil,  it  left  a 
residue  of  protoxide  of  lead. 

Exp.  5. — A  piece  of  lead  was  allowed  to  remain  partially 
.immersed  in  distilled  water  for  a  period  of  forty-four  days. 
In  the  course  of  twenty-four  hours  the  surface  of  the  metal 
Vol.  III.  F 
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had  become  covered  with  a  wliite  crj'^stalline  incrustation, 
easily  removed  by  a<^itation.  The  water  was  jx;rfectly  milky. 
The  crystalline  dejwsit  appeared  to  go  on  increasing  for 
about  three  wrecks ;  but  after  that  time,  and  until  the  period 
of  examination,  there  was  no  perceptible  increase,  notwith- 
standing that  the  vessel  was  occasionally  agitated.  On  tlie 
forty-fourth  day,  the  water  was  filtered,  and  a  pearly  crystal- 
line precipifcite  of  carbonate  of  le;id  was  obfeiined,  weighing 
4.54  gr.,  equivalent  to  3.79  gr.  of  metallic  lead.  The  metal, 
when  washed  and  examined,  presented  only  two  small  spots 
of  corrosion.  The  filtered  liquid  was  colourless,  tasteless,  and 
neutral :  it  acquired  a  slight  brown  discolouration  when  sul- 
phuretted hydrogen  was  passed  into  it,  indicating  the  presence 
of  lead.  The  precipitate  was  found  to  be  pure  carbonate  of 
lead. 

Exp.  6. — In  this  case,  the  piece  of  lead  was  weighed  before 
immersion:  its  weight  was  232  gr.  After  innnersion  in 
distilled  water,  a  white  crystalline  deposit  rapidly  forme<l 
around  it,  which  adhered  so  loosely,  that  the  slightest  motion 
detached  it.  It  was  allowed  thus  to  remain  106  days,  the  loss 
by  evaporation  being  made  up.  At  the  end  of  that  time  it 
was  examined.  The  lead  was  found  to  have  lost  four  grains, 
and  an  equivalent  quantity  of  carbonate  had  been  formetl. 
The  water,  after  filtration,  gtive  faint  traces  of  the  j)resenc-e 
of  lead.     The  precipitate  was  entirely  formed  of  cjxrbonate. 

Exp.  7. — In  tliis  experiment,  larger  jn'oportions  of  lead  and 
distilled  water  were  used.  The  formation  of  carbonate  be- 
gjm  with  great  rapidity,  soon  after  the  immei*sion  of  the 
metid  ;  and  at  the  termination  of  the  experiment — /.  e.  after 
the  lapse  of  242  days — a  very  consideniblt;  (juantity  of  car^ 
bonate  was  de|x>sited  in  crj'stals  at  the  bottom  of  the  vessel, 
as  well  as  on  the  lead.  Tlie  unfiltertnl  licjuid  was  ftvbly  al- 
kaline where  any  carbonate  lodged  on  the  test-pijHT.  When 
filtered,  and  submittctl  to  the  action  of  sul})huretted  hydrogen, 
it  gave  very  evident  traces  of  the  presence  of  leml*. 

•  Tliis  action  of  diHtilUnl  water  on  lend  is  no  strikinp;,  that  I  have  frc<]iu'iitiy 
made  nse  of  it  lui  a  test  to  det^-rmine  tlie  purity  of  distilled  water.  The  jire- 
iM;nre  of  the  Mmallent  fractional  quantity  of  acid  or  mdine  matter  will  prevent 
the  ready  formation  of  carlK)nate  of  lead.  Kven  wlu>rc  nitnite  of  barytes  and 
nitrate  of  iiilver  have  prodiired  but  the  faintnt  cloud  on  being  added  to  dis- 
tilled 
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Among  natural  waters,  rain  water  approaches  tlie  nearest, 
in  its  properties,  to  distilled  water.  Many  years  since.  Dr. 
Lambe  stated,  that  rain  water  had  not  the  power  of  corroding 
lead ;  at  least,  he  thought  that  its  effect  on  the  metal  was  so 
slight,  as  not  to  be  perceptible  within  any  moderate  period  of 
time.  Gu}'ton-Mor%'eau's  experiments  shewed  that  tliis  con- 
clusion was  erroneous ;  and  Dr.  Christisons  more  i*ecent  ob- 
ser\-ations  have  left  no  doubt  that  pure  rain  water,  as  well  as 
that  derived  from  the  melting  of  recently-fallen  snow,  has 
the  same  kind  of  action  on  lead  that  distilled  water  has ; — 
a  result  for  which  we  might  have  been  prepared.  Dr.  Chris- 
tison,  however,  found  that  rain  water,  collected  recently  after 
a  shower  in  a  large  citv,  was  so  contaminated  bv  foreigTi  in- 
gredients,  as  to  exert  no  action  on  lead.  But  when  the 
water  was  collected  after  a  continued  rain  of  some  hours,  or 
in  the  open  country',  at  a  distance  from  Edinburgh,  it  affected 
the  metal  with  the  same  rapidity  as  distilled  water.  In  se- 
veral analyses  wliicli  I  have  at  different  times  made  of  rain 
water,  as  it  has  fallen  in  London,  I  have  found  it  to  contain 
traces  of  sulphuric  and  muriatic  acids  ;  and  this,  even  where 
it  has  not  been  collected  from  the  roofs  of  houses,  but  in  ves- 
sels placed  in  the  open  air,  at  a  distance  from  buildings.  The 
impurities  are,  doubtless,  derived  from  the  smoky  atmosphere 
of  this  metropolis. 

Kxp.  8. — Some  rain  water  was  collected,  as  it  directly  fell 
through  the  atmosphere  of  London,  after  a  very  hea\'y  shower 
of  some  hours"  duration.  It  contained  traces  of  sulphuric 
and  muriatic  acids,  but  no  lime.  A  piece  of  lead  was  plimged 
into  it,  and  allowed  to  remain  partially  inunersed  forty-two 
days,  the  vessel  being  exposed  to  the  air.  At  the  end  of  tliis 
period,  the  lead  liad  become  somewhat  tarnished.  A  very 
small  quantity  of  carbonate  had  been  formed,  wliich  partly 
adhered  to  the  edges  of  the  metal,  and  was  partly  precipi- 
tated to  the  bottom  of  the  vessel.  A  portion  of  the  liquid 
was  filtered,  and  sulphuretted  hydrogen  gas  passed  into  it ; 

tilled  water,  its  impurity  has  been  sufficiently  demonstrated  by  its  resisting, 
for  many  days,  and  even  weeks,  the  formation  of  carbonate  of  lead.  In  em- 
ploying this  test  to  determine  the  parity  of  water,  care  must  be  taken  that 
the  vessel  be  quite  clean,  and  tliat  the  surface  of  the  lead  be  recently  scraped 
before  immersion,  so  as  to  present  its  greatest  lustre. 

F  2 
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but  there  was  no  effect.  On  passing  the  gas  into  a  portion 
of  the  unfiltered  liquid,  it  was  turned  faintly  brown,  owing 
to  the  presence  of  carbonate  of  lead,  mechanically  diffused 
through  it. 

In  tliis  case,  the  formation  of  carbonate  was  probably  in- 
terfered with  by  the  presence  of  impurities  in  the  water. 
Still,  it  shews  that  a  poisonous  salt  is  liable  to  be  formed  by 
the  contact  even  of  the  impure  rain  water  of  London  with 
lead ;  and,  a  fortiori,  the  formation  of  this  salt  would  be 
more  certain  and  more  abundant  where  rain  water  was 
allowed  to  collect  and  remain  exposed  in  vessels  of  lead,  in 
the  open  country. 

From  the  preceding  remarks,  we  find  that  water  exposed  in 
contact  with  lead  to  the  air  induces  the  formation  of  carbonate 
of  lead  with  a  rapidity  proportioned  to  its  purity,  and  in  a  de- 
gree commensurate  with  the  length  of  exposure  and  the  surface 
of  metal  exposed.  Without  the  presence  of  water,  either  as  a 
liquid  or  vapour,  the  metal  has  no  tendency  to  pass  to  the 
state  of  carbonate ;  and  where  it  is  present,  the  water  itself 
undergoes  no  decomposition,  but  seems  merely  to  serve  as 
a  medium  of  transference  of  the  oxygen  and  carbonic  acid  of 
the  atmosphere  to  the  metal.  The  gases  are  probably  dis- 
solved by  the  water,  and  thus  brought  into  a  favourable  state 
for  chemical  combination.  As  each  particle  of  oxygen  unites 
with  the  metal,  the  carbonic  acid  seizes  the  oxide  formed,  and 
converts  it  to  carbonate.  The  formation  of  tlie  salt,  althougli 
described  as  rapid  in  pure  water,  is  sufficiently  slow  to  allow 
the  carbonate  to  assume  a  cryst^illine  form ;  since  it  is  almost 
always  met  with  in  pearly  scales,  either  fixed  to  the  lead,  or 
diffused  through  the  liquid.  The  carbonate  deposited  on  the 
surface  of  the  metal,  above  the  level  of  the  water,  is,  however, 
generally  in  the  state  of  a  white  powder.  It  would  not,  pei- 
haps,  be  difficult  to  explain,  on  the  connnon  laws  of  affinity, 
why  the  water  should  thus  continually  absorb  fresh  jwrtions 
of  oxygen  and  carbonic  acid,  to  convert  the  lead  to  a  an 
bonate.  We  know  that  pure  water  has  a  great  tendency  to 
absorb  these  gases;  and  if  it  eontJiiii  any  bixly,  such  Jis  lead, 
capable  of  combining  with  them  as  they  are  absorbtnl,  otlier 
portions  will  of  course  be  taken  from  the  atmospheir,  until, 
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from  the  destruction  of  the  lead,  or  the  entire  covering  of  the 
metal  by  a  crust  of  carbonate,  the  action  ceases.  The  effect 
of  water,  in  tliis  case,  appears  to  approximate  to  that  power 
among  bodies  which  has  lately  been  denominated,  by  Berze- 
lius,  catalysis. 

The  poisonous  properties  of  the  carbonate  of  lead  are 
known  and  admitted  by  all.  Some  toxicologists  contend,  that 
it  is  the  only  poisonous  salt  of  the  metal ;  but  there  is  consi- 
derable doubt  whether  tliis  \'iew  be  correct.  It  is  also  well 
ascertained,  from  the  history  of  the  manufacture  of  white 
lead,  that  those  engaged  in  the  emplojTnent  are  liable  to 
suffer  severely  in  health,  or  even  to  die  after  a  certain  pe- 
riod, unless  rigorous  precautions  be  adopted.  Now,  in  these 
cases,  the  poison  is  received  in  the  most  insidious  manner. 
Among:  the  wavs  of  its  becoming:  introduced  into  the  bodv, 
respiration  is,  perhaps,  the  most  general :  and  it  is  thus  that 
we  can  account  for  the  destruction  of  horses,  rats,  and  other 
animals,  about  white-lead  manufactories*.  The  grinding  of 
the  substance  in  water  has,  however,  considerably  diminished 
these  serious  consequences.  My  object,  by  these  remarks,  is 
to  shew,  that  very  minute  doses  of  this  poison  may  be  un- 
consciously taken  into  the  system ;  that  they  will  there,  per- 
haps, lie  dormant  for  some  time ;  but,  sooner  or  later,  their 
effects  may  be  manifested  by  a  severe  attack  of  colica  pic- 
tonum,  or  other  alarming  symptoms  affecting  the  nervous 
system.  The  question  now  presents  itself,  whether  such 
effects  might  not  follow  from  the  long-continued  use  of  rain 
water  as  an  article  of  diet,  where  it  had  been  collected  or 
presers'ed  in  leaden  vessels  ?  Tlie  answer  appears  to  me  to 
be  undoubtedly  in  the  affirmative ;  and,  for  proofs  of  the  fact, 
I  would  refer  to  the  treatises  on  colic  already  alluded  to. 
The  danger  does  not  seem  to  arise  so  much  from  the  quan- 
tity of  carbonate  actually  dissolved  in  the  water,  as  from  that 
portion  of  the  salt  which  is  mechanically  diffused  through  it. 
The  carbonate  of  lead  is  generally  set  down  as  insoluble  ;  but 
this  term  has  onlv  a  relative  sigTiification.  Dr.  Christison 
found  it  to  be  soluble  in  his  experiments ;  and  I  gather  from 
one  of  these,  that  water  will  take  up  about  syoootli  part  of  its 

*  I  here  allude  more  particularly  to  those  of  France. 
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weight  of  the  carbonate.  Perhaps,  when  actually  fonned 
within  the  water,  its  solubility  is  greater  than  where  its  par- 
ticles have  been  allowed  to  become  aggregated.  In  the  ex- 
periments already  related  of  the  action  of  distilled  water  on 
lead,  the  carefully-filtered  liquid  was  always  turned  faintly 
brown  by  sulphuretted  hydrogen  gas ;  which  test,  I  may  re- 
mark, will  detect,  according  to  Dumesnil  and  Devergie,  a  salt 
of  lead,  when  it  does  not  form  more  than  3-7773V0 o^^h  part  of 
the  weight  of  a  solution*.  In  the  experiment  with  rain 
water,  the  filtered  liquid  gave  no  trace  of  lead ;  but  the  rain 
water,  as  we  have  seen,  contained  impurity,  and  the  quan- 
tity of  carbonate  formed  was  inconsiderable.  Under  all  the 
circumstances,  however,  the  chief  danger  of  using  such  water 
will,  I  think,  be  due  to  the  quantity  of  carbonate  mechanically 
diffused  through  it.  This  easily  mixes  with  the  water  by  the 
slightest  agitation,  or  may  even  be  rendered  completely  so- 
luble by  any  acids  present  in  culinary  vessels,  where  water 
of  this  description  is  employed  for  domestic  purjwses.  Here 
the  most  serious  consequences  may  ensue.  All  other  circum- 
stances being  equal,  a  new  leaden  roof,  cistern,  or  new  leaden 
pipes,  will  give  rise  to  a  rapid  and  abundant  formation  of  the 
carbonate.  After  a  time,  the  surface  of  the  metal  becomes 
covered  with  a  thin  adhering  crust,  which,  unless  it  be  de- 
tached by  the  force   of  falling  rain,  or  other  mechanical 

*  I  consider  it  necessary  here  to  state,  that  I  have  not  always  succeeded  in 
detecting  lead  in  distilled  water,  filtered  after  sufficient  contact  with  the  metal 
to  produce  carbonate  of  lead.  Tliese  were  cases,  however,  in  which  but  little 
carbonate  had  formed  ;  and  the  experiments  were  altogether  on  a  very  small 
acale.  It  would  be  well,  on  such  ocwisions,  to  evajwrate  the  filtered  water  to  a 
much  smaller  bulk,  before  passing  in  the  gas.  In  the  unfiltered  water,  lead,  in 
greater  or  less  abundance,  may  always  be  detected.  It  is  essential  to  bear  in 
mind,  in  filtering  water  under  these  circumstiinces,  tliat.  if  tliere  be  much 
carbonate  of  lead  present,  and  the  vesxel  be  shaken,  filtration  will  not  effec- 
tually  separate  the  salt.  The  carbonate  of  lead,  like  the  sulp'iates  of  lead, 
and  barytcs  and  oxalate  of  lime,  will,  in  a  very  finely-divided  state,  actually 
traverse  filtering  paper,  although  not  dissolv(>d  in  water.  Hence,  sometimcR, 
an  experimentalist  will  find  that  sulphuretted  hydrogen  will  cause  a  much 
greater  effect  than  at  others ; — a  result  which  he  must  not  attribute  to  a  greater 
proportion  of  carbonate  of  lead  being  dissolved.  In  a  pnictiral  point  of  view, 
that  water  is  the  mo«t  to  be  dreaded  which,  even  after  filtration,  is  affected 
by  sulphuretted  hydrogen,  whether  this  b<>  due  to  the  solution  of  the  salt  in 
water,  or  to  its  meehtmioal  tutperuion  in  that  liquid,  in  a  slate  so  finely  di- 
vided, as  to  allow  it  to  pass  through  the  pores  of  |Hiper. 


Mr.  TaijJor  on  the  Action  of  fVater  on  Lead.  7 1 

causes,  will,  for  a  certain  period,  prevent  the  production  of 
the  poisonous  salt.  Thus,  wat«r  collected  from  an  old  leaden 
roof  is  not  so  liable  to  be  impregnated  with  the  carbonate  as 
that  formed  of  new  metal ;  but  even  in  that  case,  a  hard 
shower  of  rain  might  detach  the  crust  from  the  old  lead,  and 
again  expose  the  metallic  surface.  By  a  reference  to  these 
circumstances,  we  may,  perhaps,  explain  why  s\Tnptoms  of 
lead-poisoning  have  ceased  in  a  family,  and,  after  a  certain 
interval,  have  again  made  their  appearance. 

Tlie  means  by  which  the  formation  of  the  carbonate  may 
be  retarded  or  prevented  in  the  contact  of  pure  or  rain  water 
with  lead  will  presently  be  adverted  to. 

We  have  now  to  speak  of  tlie  action  of  natural  hard  water 
on  lead ;  by  wliich  I  shall  understand  spring  and  river  water. 
The  experiments  were  made  on  ¥iver  water,  wliich  generally 
contains  less  saline  matter  than  spring  water ;  but,  pro\'ided 
the  latter  be  supposed  free  from  carbonic  acid,  or  containing 
but  a  small  proportion  of  that  gas,  the  following  obser\-ations 
will  equally  refer  to  it.  It  is  singular  tliat,  formerly,  hard 
water  alone  was  considered  to  exert  a  corrosive  action  on 
lead,  by  reason  of  the  saline  matter  wliich  it  contains,  when 
the  exact  reverse  of  this  assumption  is  the  truth.  The  hard 
water  employed  in  these  experiments  was  the  Thames  water, 
filtered,  and  freed  from  the  greater  part  of  its  mechanical 
impurities,  by  rest.  Its  specific  gra\'ity  does  not  differ  greatly 
from  that  of  distilled  water;  and  I  found  that  7 6 SO  gr.  of  it, 
evaporated  to  drjTiess,  left  a  brownish-coloured  residue,  which 
weighed  2 . 3  gr.,  one-half  of  which  was  insoluble  silicious 
matter.  By  this  we  may  estimate  that  the  water  contained 
nearly  y^^^yth  of  its  weight  of  soluble  saline  matter.  On  ana- 
lysis, the  chief  ingredients  were  found  to  be  sulphuric  and 
muriatic  acids,  with  lime  and  magnesia,  of  wliich  the  sul- 
phuric acid  and  lime  predominated. 

Exp.  9. — A  slip  of  bright  lead  was  introduced  into  a  portion 
of  this  water,  and  allowed  to  remain  exposed  to  the  air  for 
thirty-two  days.  The  lead  was  unaltered  in  appearance;  the 
water  was  perfectly  clear  ;•  and,  on  filtration,  no  residue  was 
left  on  the  filter.  Neither  the  filtered  nor  the  unfiltered 
water  became  in  the  least  degree  discoloured  when  sulphu- 
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retted  hydrogen  was  passed  into  it ;  sliewing,  that  no  carbo- 
nate of  lead  had  been  formed.  Althougli  that  portion  of  lead 
immersed  in  the  water  was  as  bright  as  when  first  placed  in 
the  vessel,  yet,  at  a  little  distance  above  the  level  of  the  water, 
the  surface  of  the  metal  presented  a  slight  white  patcli,  some- 
what firmly  adhering  to  it ;  which  turned  out,  on  examination, 
to  be  carbonate  of  lead.  The  cause  of  the  formation  of  this 
will  be  alluded  to  presently. 

Exp.  1 0. — The  lead  was  allowed  to  remain  forty-four  days 
in  the  hard  water.  Its  surface  was  but  in  the  slightest  de- 
gree tarnished  ;  this  being  due  to  a  small  quantity  of  dust 
derived  from  the  atmosphere  during  exposure.  No  portion 
of  carbonate  of  lead  had  been  formed ;  and  the  filtered  and 
unfiltered  water  was  unaffected  by  sulphuretted  hydrogen  gas. 

Exp.  11. — A  slip  of  lead,  weighing  439  grains,  was  intro- 
duced into  the  water,  and  allowed  to  remain  exposed  106  days. 
At  the  end  of  this  time  the  surface  of  the  lead  was  unaltered, 
except,  as  in  Exp.  9,  just  above  the  level  of  the  water,  where 
a  slight  white  incrustation  of  carbonate  existed.  The  water 
was  clear:  there  was  no  precipitate :  and,  on  drying  tlie 
lead,  it  was  found  to  have  undergone  no  appreciable  altera- 
tion in  weight.  No  residue  was  obtained  on  filtering  the 
water ;  and,  either  filtered  or  unfiltered,  it  was  unaffected  by 
sulphuretted  hydrogen  gas. 

Exp.  12. — In  tliis  experiment,  the  lead  remained  in  the 
water  207  days.  The  metal  had  the  same  a})pearance  as 
when  first  immersed  :  no  carbonate  was  formed.  The  water 
was  clear ;  and,  on  testing  it  with  sulphuretted  hydrogen,  there 
was  no  salt  of  lead,  either  dissolved,  or  mechanically  diffused 
through  it — at  least  so  far  as  tliis  test  is  capable  of  detecting 
the  salts  of  lead. 

Exp.  13. — This  experiment  was  parallel  to  that  of  Exp.  7. 
and  performed  at  the  same  time,  to  allow  of  a  comjvirison 
being  in8titut<Hl  in  resjxict  to  the  results.  The  lead  intro- 
duced into  river  water  remain(;d  exjx)setl  to  air  212  days. 
On  examining  the  metal  at  tliis  time,  it  had  undergone  no 
appreciable  change  :  no  carl)onate  had  formed  :  tlie  water  was 
clear;  and,  filtered  or  unfiltered,  it  gave  no  indication  of  the 
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presence  of  lead  when  sulphuretted  hydrogen  was  passed 
into  it. 

This  last  is  the  longest  period  at  which  I  have  chemically 
examined  water  exposed  to  air  in  contact  with  lead  :  and  we 
find  by  it,  that  in  eight  months  no  appreciable  quantity  of 
carbonate,  or  any  other  salt,  was  formed.  Dr.  Christison 
remarked,  that  lead  might  remain  for  thirty-five  days  in 
the  water  of  the  strongest  spring  of  Airthrey,  without  being 
acted  on.  This  water  contains  so  much  as  f^th  of  its  weight 
of  saline  matters,  chiefly  sulphates  and  muriates.  The  water 
of  Edinburgh,  containing  j^omjth  only  of  saline  matters,  he 
found  to  possess  but  a  feeble  action  on  lead.  The  metal 
placed  in  tliis  water  began  to  lose  weight,  to  a  fractional 
extent,  in  seven  days,  and,  at  the  same  time,  to  become  dull 
on  its  surface.  This  went  on  increasing  for  twenty-one, 
thirty-five,  and  sixty-three  days.  In  another  experiment,  143 
grains  of  lead,  kept  for  six  months  in  six  ounces  of  Edinburgh 
water,  lost  only  -^^ih.  gr. ;  but  the  vessel  acquired  a  whitish 
incrustation,  which  was  turned  black  by  hydrosulphuret  of 
ammonia.  He  thence  infers  that  the  Edinburgh  waters  may 
be  kept  for  a  few  days  in  leaden  cisterns,  without  the  slightest 
risk ;  but,  after  a  long  period,  it  may  acquire  a  degree  of 
impregnation,  sufficient  to  render  it  improper  for  culinary 
purposes.  It  is  reasonable  to  suppose  that  the  action  of 
hard  water  on  lead  will  vary  according  to  the  nature  and 
proportion  of  its  saline  ingredients.  So  far  as  the  experiments 
related  in  this  paper  wall  allow  me  to  speak,  I  have  not  found 
that  the  Thames  water  acquired  any  impregnation  of  lead, 
even  after  eight  months'  contact  with  the  metal.  But  it  may 
be  fairly  asked,  whether  inferences  derived  from  experiments 
performed  on  this  small  scale  can  be  made  applicable  to  those 
cases  in  which  vast  quantities  of  water  are  exposed  in  exten- 
sive leaden  reservoirs  or  cisterns.  Undoubtedly,  such  infe- 
rences should  be  cautiously  applied  ;  and  Ue  shall  perhaps 
best  examine  tliis  question  by  considering  under  what  cir- 
cumstances carbonate  of 'lead  may  be  formed  through  the 
medium  oi  hard  water.  In  Exps.  9  and  11,  it  was  remarked, 
that  the  lead,  above  the  level  of  the  water,  had  acquired  a 
slight  coating  of  carbonate.     This  is  owing  to  the  same  cause 
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which  produces  the  wliite  incrustation  just  above  tlie  level  of 
water  in  every  leaden  cistern  containing  sprint  or  river 
water ;  and  which  also  gives  rise  to  the  formation  of  a  dense 
crust  of  carbonate  upon  the  interior  of  the  leaden  cover  of 
every  small  cistern.  The  cause  has  been  satisfactorily  ex- 
plained by  Dr.  Christison.  The  water  wMch  rises  by  eva- 
poration is  of  the  nature  of  distilled  water ;  and  consequently, 
where  it  meets  with  an  exposed  surface  of  lead,  it  gives  rise 
to  the  production  of  carbonate.  Now,  this  crust  of  carbonate 
being  but  loosely  attached  to  the  metal,  and  a  large  quantity 
of  it  being  formed  in  an  extensive  cistern,  the  water  may  in 
time  acquire  a  poisonous  impregnation,  owing  to  its  becom- 
ing detached  by  atmospherical  causes. 

But,  supposing  hard  water  to  be  cut  off  from  tlie  access  of 
air,  as  where  it  is  circulated  through  leaden  pipes,  is  it  likely 
to  give  rise  to  the  formation  of  tliis  poisonous  salt  ?  Merat, 
a  French  writer  on  the  subject,  thought  that  water  could  not 
act  on  lead  under  these  circumstances  ;  but  although  there  is 
certainly  less  risk,  yet  it  is  at  the  same  time  established,  that 
a  continual  renewal  of  aerated  water  (and  all  hard  water 
is  of  this  character)  may,  in  the  course  of  time,  give  rise  to 
the  formation  of  carbonate.  In  new  leaden  pipes,  the  effect 
would  be  more  rapid  than  in  those  wliich  have  been  in  use 
for  a  long  period,  and  which,  probably,  have  their  interior 
surface  protected  by  the  de}X)sition  of  sand,  mud,  or  incrus- 
tations of  some  of  their  saline  ingredients. 

In  the  transmission  of  water  through  pipes,  it  has  been 
remarked,  that  the  poisonous  impregnation  tjikes  place  with 
greater  rapidity  in  those  cases  where  the  pijxs  have  a  fall ; 
owing,  doubtless,  to  the  crust  of  carbonate  being  continually 
removed  by  the  force  of  the  falling  water. 

Another  cause  for  the  cont^imination  of  hard  water,  is 
assigned  to  the  presence  of  a  large  (juantity  of  carbonic  acid. 
Carljonatt^  of  lead  lias  not  only  a  greater  tendency  to  form  in 
a  carl)onat<"<l  wafer  ;  but  an  excess  t)f  carbonic  acid  tends 
to  favour  the  solution  of  the  ]K)ison.  Nevertheless,  then'  is  a 
wide  difference,  in  this  resjx'ct,  between  distil l(>d  and  hard 
watt!r,  when  etjually  saturated,  by  artificial  processes,  with 
carbonic  acid. 
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Exp.  14.  —  A  quantity  of  distilled  water  was  saturated 
under  pressure  with  carbonic  acid.  A  piece  of  lead  was  in- 
troduced, and  the  vessel  exposed.  In  eight  days  a  tolerably 
firm  crust  of  carbonate  had  formed,  and  adhered  to  the  lead. 
It  was  not  easily  detached  by  agitation.  The  water  was 
clear.  In  fifty-one  days,  a  very  large  quantity  of  cr\^stalline 
carbonate  had  formed,  which  partly  encrusted  the  surface  of 
the  lead,  and  was  partly  deposited  at  the  bottom  of  the  vessel. 
The  filtered  water  gave  a  brown  discolouration  with  sulphu- 
retted hydrogen ;  while  the  imfiltered  liquid  gave,  after  a 
time,  a  dense  black  precipitate  of  sulphuret  of  lead. 

Exp.  15, — An  equal  quantity'  of  river  water  was  saturated 
with  carbonic  acid  at  the  same  time,  and  a  piece  of  lead  im- 
mersed in  it.  After  three  days'  exposure,  but  little  change 
had  taken  place ;  in  fifty-one  days,  the  surface  of  the  metal 
was  tarnished,  the  water  was  slightly  milky,  and  some  car- 
bonate of  lead  had  evidently  formed ;  but  the  deposit  was 
most  striking  on  the  metal  immediately  above  the  level  of 
the  water.  The  unfiltered  liquid  gave  a  brownish  precipitate 
with  sulphuretted  hydrogen;  the  filtered,  but  a  very  faint 
discolouration.* 

The  results  are  what  might  have  been  anticipated,  in 
regard  to  distilled  water ;  but  we  see  that  hard  water,  con- 
taining carbonic  acid,  is  more  exposed  to  impregnation  by 
lead,  than  that  which  is  destitute  of  it.  Tliis  may  account 
for  the  large  quantity  of  carbonate  of  lead  extracted  by 
MM.  Barruel  and  Merat  from  some  of  the  Parisian  water, 
which  had  been  allowed  to  stand  for  two  months  in  a  leaden 
cistern.  The  water  of  Paris,  especially  that  supplied  by  the 
aqueduct  of  Arcueil,  which  I  have  had  an  opportunity  of 
examining,  abounds  in  carbonic  acid  ;  and,  were  it  not  for  the 
presence  of  a  large  quantity  of  carbonate  of  lime,  this  water 
would  be  speedily  contaminated  in  a  leaden  cistern,  or  by 
passing   through  a   leaden   pipe.     Devergiet   satisfactorily 

*  Had  the  vessels  containing  the  carbonated  water  and  lead,  in  these  two 
cases,  been  closely  corked,  doubtless  a  much  larger  quantity  of  carbonate  of 
lead  would  have  formed,  and  within  a  shorter  period.  Having,  however,  a 
practical  object  in  view,  the  water  was  here  treated  as  a  carbonated  spring 
water  would  be  treated  on  a  large  scale,  when  required  for  domestic  use. 

t  Medccine  Legale,  II.  777. 
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accounts  for  the  preservative  effect  of  the  carbonate  of  lime, 
by  representing  it  as  being  deposited  in  a  firm  crust  on  tlie 
interior  of  the  pipes.  It  thus  forms,  as  it  were,  a  calcareous 
pipe  for  the  transmission  of  the  water;  and  imtil  such  a 
crust  has  formed,  the  use  of  water  transmitted  through 
the  pipes  might  be  attended  with  dangerous  consequences. 
The  close  deposition  of  insoluble  earthy  impurities  would  be 
followed  by  the  same  results ;  and  it  is,  perhaps,  to  an  incrus- 
tation of  this  kind,  mixed  with  more  or  less  saline  matter, 
that  the  water  circulated  through  the  leaden  pipes  of  the 
houses  of  this  metropolis  owes  its  comparative  purity  and 
absolute  freedom  from  lead. 

Water  containing  much  carbonic  acid,  whether  pure  or 
hard,  is  liable  to  acquire  dangerous  properties,  by  transmis- 
sion through  leaden  pipes,  especially  if  newly  laid  down.  It 
is  related  by  Sir  G.  Baker,  that,  owing  to  a  circumstance  of 
this  nature,  several  fatal  cases  of  colic  occurred  in  the  family 
of  Lord  Ashburnham  some  years  since. 

It  is  said,  that  when  hard  water  has  been  allowed  to  re- 
main a  long  time  in  a  leaden  vessel,  it  will  acquire  an 
impregnation  of  some  poisonous  salt  of  lead,  which  may 
render  it  dangerous  for  use.  From  the  manner  in  wliicli 
water  is  supplied  in  the  metropolis  and  other  large  towns,  it 
is  scarcely  probable  that  it  would  become  in  the  least  affected ; 
and,  if  it  were  so,  the  effect  would  be  probably  due  to  a 
portion  of  carbonate  having  been  washed  off  from  the  cistern 
immediately  above  the  ordinary  level  of  tlie  water :  for,  so 
far  as  my  observations  have  extended,  on  several  specimens 
of  water  supplied  in  differtmt  parts  of  the  metropolis,  they 
all  appear  to  liave  an  equal  }X)wer  of  resisting  the  action  of 
lead,  at  least  for  five  or  six  weeks  together ;  and  longer  than 
this,  it  is  rare  that  water  would  retpiire  to  be  preserstnl. 
There  is,  however,  a  point  to  whicli  I  must  here  atlvert,  as  it 
does  not  ap|)ear  to  have  been  liitherto  noticed.  Unless  a 
cistern  be  kept  n^gularly  supplied,  and  filled,  at  short  intervals, 
to  nearly  an  e(juul  level,  the  use  of  the  water  might  become, 
occjisionally,  dangerous.  If,  for  example,  a  cistern  remain 
empty  for  twenty-four  or  forty-eight  hours,  the  wliole 
intiTJor  may  become  incrusted  with  exttmsive  patches  of 
carbonate  of  lead,  whicii  may   be   removed  by,  and  mecha- 
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nically  diffused  through  the  water,  on  its  next  entrance. 
The  same  effect  will  follow,  if  the  level  of  the  water  be 
subject  to  frequent  fluctuations.  It  is,  I  believe,  to  a  cause 
of  this  nature,  that  we  are  to  ascribe  the  occasionally-poi- 
sonous impregnation  which  hard  water  acquires ;  and  many 
accidents,  reported  to  have  occurred  in  the  na\y,  are  doubt- 
less to  be  traced  to  it. 

But  there  are  certainly  other  cases,  in  which  hard  water 
may  act  upon  lead.  One  of  these  is,  where  the  saline  ingre- 
dients are  in  very  small  proportion.  It  is  impossible  to 
assign  an  exact  limit  to  the  preservative  power  of  the  saline 
matter  contained  in  hard  water;  siace  this,  as  we  shall 
presently  see,  not  only  varies  according  to  the  proportion, 
but  according  to  the  chemical  nature,  of  the  ingredients.  The 
water  supplied  to  Tunbridge,  according  to  the  analysis  of 
Thompson,  contained  only  ssoooth  of  saline  matter;  and 
the  fact  adverted  to  by  Dr.  Christison,  of  the  water  ha\'in2 
become  impregnated  with  lead,  ia  its  transmission  through  a 
quarter  of  a  mile  of  leaden  pipe,  is  perhaps  to  be  explained, 
as  he  suggests,  by  a  reference  to  the  very  small  quantity  of 
saline  matter  contained  in  it.  In  this  instance,  many  cases 
of  lead  colic  occurred  among  the  inliabitants  of  Tunbridge, 
who  received  their  supply  of  water  through  the  leaden  pipes. 
Iron  pipes  were  substituted ;  and  the  disease  soon  afterwards 
disappeared*. 

Although  the  Edinburgh  water  contains  not  more  than 
-rwhvo'^^  of  saline  matter,  it  has,  as  we  have  seen  from 
experiments  quoted,  but  little  action  on  lead.  The  Thames 
water,  employed  in  my  own  experiments,  contains  about 
Tuooth,  and  has  even  less  action.  Being  desirous  to  ascertain 
how  far  this  property  might  become  impaired  by  dilution,  a 
quantity  of  river  water  was  well  mixed  with  an  equal  weight 
of  recently-distilled  water. 

Exp.  16. — A  piece  of  lead  was  introduced  into  this  mixed 
water,  and  the  vessel  exposed.  In  forty-four  days  the  water 
was  examined.  The  lead  presented  the  same  appearance  as 
when  immersed.  There  was  no  perceptible  formation  of 
carbonate.    When  filtered,  the  water  underwent  no  change  by 

*  Christison,  396. 


78  Mr.  Taylor  on  the  Action  of  Water  on  Lead. 

transmitting  through  it  sulphuretted  hydrogen.  A  portion  of 
the  unfiltered  water  thus  treated  acquired  the  very  faintest 
discolouration. 

It  is  thus  reasonable  to  infer,  that  a  water  containing  one- 
half  of  the  proportion  of  saline  ingredients  contained  in  this 
river  water,  provided  the  ingredients  were  of  the  same 
chemical  nature,  would  be  able  to  resist,  at  least  for  a  consi- 
derable period,  the  corrosive  action  of  lead.  A  quantity  of 
hard  water  might  thus  confer  upon  rain  water  the  power  of 
resisting  the  formation  of  carbonate. 

Wliether  an  unusually  large  proportion  of  saline  ingredients 
will  give  rise  to  a  chemical  action  between  hard  water  and 
lead,  is  a  point  which  has  not  been  examined ;  but  it  appears 
to  me  that  this  is  not  improbable;  at  least,  in  respect  to 
certain  salts. 

The  last  experiment  connected  with  the  action  of  hard 
water  was  made  with  the  design  of  ascertaining  whether, 
if  the  water  were  deprived  of  the  gases  it  contained,  by  heat, 
and  the  lead  were  put  in  while  the  water  was  heated,  any 
difference  would  be  observed  in  its  preservative  power. 

Exp.  17. — A  piece  of  lead  was  put  into  river  water,  which 
had  been  kept  for  some  time  boiling,  and  while  still  hot. 
It  was  allowed  to  cool  gradually,  and  remain  ex}X)sed.  Fifty- 
five  days  afterwards,  the  surface  of  the  lead  had  undergone 
no  change ;  but  a  liglit  flocculent  matter  was  loosely  floating 
in  the  water.  The  filtered  water  was  not  affected  by  sulphu- 
retted hydrogen;  but  a  portion  unfiltered  acquired  a  faint 
brown  discolouration. 

The  result  of  this  experiment  would  apjx^ar  to  shew  tliat 
hard  wat<»r,  deprived  of  air,  and  allowed  to  cool  in  contact 
witli  lead,  is  liable  to  gain  a  slight  impregnation  of  the  metJil. 
The  difference,  however,  was  very  trifling. 

Wlien  w{"  come  to  examine  why  hard  waU*r  will  not  act 
on  lead  like  distilled  water,  we  can  only  find  an  answer,  by 
referring  the  diff(Tence  to  the  presence  of  saline  ingr( 
dients  in  the  former.  Hard  wat<'r,  wIumi  dcpriviHl  of  these 
by  distillation,  speedily  acts  ujK)n  the  metiil.  The  manner 
in  which  these  »iline  ingredients  ojx'snite,  it  is  not  so  e.isy 
to  d('t<Tniine.  Tliey  certiiinly  do  not  apjx'ar  tx)  act  by  any 
intercliaiige  of  aH'mity  with  oxide  of  lead;  because  no  oxide 
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of  lead  is  formed ;  nor  can  any  salt  of  lead  be  detected, 
under  the  instances  mentioned,  either  in  the  water,  or  de- 
posited on  the  metal,  after  many  weeks',  or  even  months' 
exposure.  They  most  probably,  therefore,  act  by  destroy- 
ing that  catah'tic  power  wliich  distilled  water  is  assumed 
to  possess.  In  distilled  water,  the  carbonate  of  lead  con- 
tinues to  be  formed ;  because,  as  carbonic  acid  and  oxj'^gen 
are  removed  from  the  water  by  combining  with  the  lead, 
there  is  no  impediment  to  the  continued  absorption  of  fresh 
quantities  of  those  gases.  But  all  hard  water  contains  a 
certain  portion  of  oxygen  and  carbonic  acid ;  and  there  is  no 
reason  to  suppose  that  the  Thames  water,  employed  in  these 
experiments,  did  not  contain,  in  the  first  instance,  as  much 
of  those  gases  as  the  exposed  distilled  water  used  in  some  of 
the  experiments  :  yet,  how  different  were  the  effects  !  The 
difference  can,  then,  only  be  ascribed  to  the  saline  matters 
preventing  the  union  of  the  oxj'^gen  and  carbonic  acid,  con- 
tained in  hard  water,  with  the  lead ;  not  to  their  preventing 
the  absorption  of  those  gases  from  the  air:  for,  doubtless, 
if  by  any  cause  the  oxygen  and  carbonic  acid  were  removed 
from  hard  water,  fresh  portions  would  be  speedily  absorbed, 
until  the  water  was  saturated.  If  it  be  difficult  to  explain 
why  so  minute  a  proportion  of  saline  matter  in  water  should 
prevent  the  ordinary  play  of  chemical  affinities,  it  will  be 
still  more  difficult  to  assign  a  reason  why  some  salts  should 
possess  this  property  in  a  higher  degree  than  others ;  since 
neither  the  saline  matter  as  contained  in  natural  water,  nor 
the  lead,  undergoes  any  change  during  exposure. 

Guyton-Morveau  was  the  first  to  observe  that  a  preserva- 
tive power  might  be  conferred  on  the  purest  water  by  adding 
to  it  a  minute  portion  of  sulphate  of  lime.  He  found  this 
also  to  be  the  case  with  regard  to  the  muriate  of  soda. 
Dr.  Christison,  in  experiments  already  referred  to,  ascertained 
that  most  of  the  neutral  salts  possessed  this  preservative 
power,  even  when  employed  in  the  smallest  fractional  pro- 
portions ;  and  tliat  some  possessed  it  in  a  much  more  remark- 
able degree  than  otliers.  Phosphate  of  soda,  and  hydriodate 
of  potash,  acted  effectually  in  the  proportion  of  axj^T^^th  }3art : 
while  the  nitrate  of  potash,  in  order  to  prevent  the  action  of 
water   entirely,  required  to  be  in  the   proportion  of  ^^^T^th. 
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He  considered  that  the  preservative  power  depended  more 
upon  the  acid  than  upon  the  base  of  the  salt ;  and  thus  he 
found  the  sulphates  of  soda,  magnesia,  and  lime,  to  possess 
nearly  equal  preservative  powers.  The  differences  in  this 
power  among  salts  he  ascribed  to  the  tendency  of  the  acid 
of  the  salt  to  form  a  soluble  or  insoluble  compound  with  the 
oxide  of  lead.  Those,  the  acids  of  which  formed  soluble  com- 
pounds, were  the  least  energetic — as  the  nitrates :  while,  on 
the  other  hand,  the  greatest  protecting  power  was  displayed 
where  the  acid  of  the  salt  was  capable  of  forming  a  very  in- 
soluble compound  with  the  oxide  of  lead — as  in  the  case  of  the 
phosphates  and  sulphates.  By  the  preservative  power,  in 
these  instances,  it  is  not  meant  to  be  said,  that  the  lead  is 
wholly  im-acted  on ;  but,  as  explained  in  the  firet  part  of  this 
paper,  the  metal  becomes  slowly  withdrawn  from  the  contact 
of  water  by  the  formation  of  a  sulphate  or  phosphate  of  lead, 
as  the  case  may  be,  upon  its  surface ;  the  new  salt  being, 
however,  always  more  or  less  mixed  with  a  portion  of  car- 
bonate. Dr.  Christison  did  not  find,  in  any  of  those  cases 
where  the  salt  was  used  in  proper  proportion,  that  there  was 
any  lead,  either  dissolved  in  water,  or  floating  in  it,  or  united 
with  the  insoluble  matter  left  on  the  side  of  the  glass  by 
evaporation.  The  preservation  of  the  lead  from  further  cor- 
rosion, and  of  the  water  from  impregnation,  he  found  to  be 
complete*. 

In  the  following  experiments  I  endeavoured  to  ascertain 
the  effects  of  bases  and  acids  separately,  mixed  witli  pure 
water,  as  well  as  the  effect  of  certain  salts  in  retarding  or  pre- 
venting the  chemical  action  of  air  and  water  upon  lead.  The 
bases  employed  wore  potash,  soda,  and  lime. 

Exp.  1 8. — One  grain  of  pure  potash  was  mixed  with  ratlier 
more  than  four  ounces  of  distilled  water ;  the  solution  being 
miade  to  contain  about  ^^j^o^th  of  its  weight  of  alkali.  It  was 
destitute  of  taste,  and  had  a  very  faint  alkaline  re-action.  For 
a  week,  no  change  appeared  to  take  place,  with  the  exception 
of  a  slight  tarnisliing  of  the  surfjice  of  the  lead  introduced. 
A  white  incrustation  slowly'formed  on  the  metal,  and  a  pre- 
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cipitate  began  to  be  deposited  at  the  bottom  of  the  vessel. 
In  fort^'-eight  days,  the  lead  had  acquired  a  tolerably  firm 
crust ;  and  an  abundant  precipitate  had  fallen.  On  examina- 
tion, the  crust,  as  well  as  the  precipitate,  was  found  to  con- 
sist exclusively  of  carbonate  of  lead.  The  water,  filtered,  was 
turned  slightly  brown  by  sulphuretted  hydrogen;  but  the 
unfiltered  liquid  was  abundantly  precipitated,  of  a  brownish 
black  colour. 

Exp.  19. — One  grain  of  pure  soda  was  dissolved  in  rather 
more  than  four  ounces  of  distilled  water,  bringing  the  solu- 
tion to  about  2»ooth ;  and  a  piece  of  lead  was  inti'oduced. 
The  water,  wliich  was  tasteless,  had  a  very  faint  alkaline  re- 
action. In  four  days,  the  water  contained  diffused  through  it 
minute  brilliant  crystalline  scales,  so  fine  as  to  present  iri- 
descent coloui's :  the  lead  itself  w^as  not  incrusted.  Soon 
after  this,  changes  similar  to  those  observed  in  the  preceding 
experiment  appeared  to  go  on ;  and  on  the  forty-eighth  day, 
the  bottom  of  the  vessel  was  covered  with  a  dense  crystalline 
deposit,  while  the  surface  of  the  lead  was  coated.  The  water 
had  a  very  feeble  alkaline  re-action.  The  crystalline  sub- 
stance formed,  was  proved  to  be  carbonate  of  lead.  The  fil- 
tered water  was  discoloured  by  sulphuretted  hydrogen :  the 
unfiltered  was  abundantly  precipitated,  of  a  brownish  black 
colour,  by  that  gas. 

Exp.  20. — A  quantity  of  lime  was  dissolved  in  distilled 
water,  so  as  to  bring  the  solution  to  about  suuoth;  and  a 
piece  of  lead  was  immersed.  The  surface  of  the  water  soon 
acquired  a  film,  evidently  from  the  carbonic  acid  of  the  air 
combining  with  the  base.  A  white  flocculent  precipitate 
began,  in  a  few  days,  to  collect  about  the  lead ;  and  when  ex- 
amined, after  the  lapse  of  forty-eight  days,  this  was  found  to 
have  considerably  increased.  The  precipitate,  on  examina- 
tion, proved  to  be  a  mixture  of  the  carbonates  of  lead  and 
lime ;  the  former  predominating.  The  filtered  water  was  not 
affected  by  sulphuretted  hydrogen;  but  the  unfiltered  was 
freely  precipitated,  owing  to  the  formation  of  sulphuret  of 
lead. 

Exp.  21. — In  this  experiment,  the  lime,  dissolved  in  dis- 
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tilled  water  was  calculated  to  form  iSM,th  of  the  solution. 
The  changes  which  it  underwent  were  verj'^  similar  to  those 
observed  in  the  last  case,  but  the  precipitate  of  mixed  car- 
bonates was  more  abundant.  The  unfiltered  liquid  alone  was 
found  to  contain  lead,  by  passing  in  sulphuretted  hydrogen. 

These  results  will  probably  suffice  to  shew,  that  bases  of 
themselves  have  no  power  of  preventing  the  action  of  water 
on  lead.  Perhaps  the  formation  of  carbonate  is  a  little  re- 
tarded ;  but,  in  the  end,  the  quantity  formed  is  equivalent  to 
that  produced  by  distilled  water  alone.  In  the  case  of  lime, 
the  filtered  water  was  not  affected  by  sulphuretted  hydrogen ; 
and  it  was  remarked,  that  the  unfiltered  water  gave  a  much 
less  abundant  precipitate  of  sulphuret  than  in  the  cases  of 
potash  and  soda. 

In  resjject  to  acids,  the  effect  of  carbonic  acid  in  water  has 
been  already  adverted  to.  The  remaining  acids  here  exjieri- 
mented  with,  were,  the  nitric,  sulphuric,  and  muriatic. 

Exp.  22. — A  quantity  of  nitric  acid  was  mixed  with  water, 
to  bring  the  solution  to  ijooth.  In  the  course  of  a  week,  a 
whitish  crust  had  formed  on  the  lead,  which  was  not  easily 
detached ;  and  above  the  level  of  the  water,  a  small  quantity  of 
carbonate  was  deposited  on  the  metal.  The  water,  however, 
was  perfectly  clear.  After  the  lapse  of  fifty-one  days,  tlie 
lead  was  found  completely  incrusted  with  carbonate;  and  a 
precipitate  of  this  salt  had  become  deposited  at  the  bottom  of 
the  vessel.  On  filtration,  the  water  was  preci})itated  by  sul- 
phuric acid,  indicating,  that  a  portion  of  nitrate  was  held  dis- 
solved ;  as  well  as  by  sulphuretted  hydrogen.  It  need  hardly 
be  observed,  that  the  latter  re-agent  gjive  rise  to  the  forma- 
tion of  a  copious  precipitate  of  sulphuret  in  the  unfiltered 
water. 

Exp.  23. — Here  the  nitric  acid  formed  jwotli  of  the  solu- 
tion. The  changes  observed  were  much  the  same  as  in  tin- 
preceding  case.  The  surface  of  the  lead,  whicli  wjis  abuii 
dantly  coated  with  a  hwsely  atbu'hed  carlM)nato,  j)resented  ;i 
beautiful  crystalline  apjH^inince,  resembling  tliat  produced 
on  the  surface  of  tin-foil  or  bismuth  by  dilntcHl  nitric  acid. 
The  filt<'red  water  yielded  with  sulphuric  acid  and  sulphuretted 
hydrogen  more  abundant  precipitates  than  in  Exp.  22;  tlu 
lead  having  remained  for  the  same  |)oriod  of  time  in  the  water 
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Dr.  Christison  had  already  obsers'ed,  that  water  acidulated 
with  ioooth  or  even  j^Xh  of  sulphuric  acid  acted  much  less 
rapidly  on  lead  than  when  quite  pure.  The  following  expe- 
riments confirm  the  correctness  of  this  \ievf. 

Exp.  24. — A  piece  of  lead  was  exposed  in  distilled  water, 
containing  about  isooth  of  its  weight  of  sulphuric  acid  cal- 
culated as  anhydrous.  The  water  was  tasteless,  but  faintly 
acidulous.  In  twenty-four  hours,  tliat  portion  of  the  metal 
immersed  had  become  covered  with  a  fine  white  filmy 
coat.  In  twelve  days,  the  coating  had  increased ;  but  no  car- 
bonate had  been  produced,  and  the  water  remained  quite 
clear.  In  fifty-five  days,  a  white  precipitate  had  formed,  and 
was  partly  attached  to  the  lead.  Tlie  precipitate  was  found 
to  consist  of  carbonate  and  sulpliate  of  lead.  The  water  fil- 
tered was  turned  faintly  brown  by  sulphuretted  hydrogen ; 
— ^unfiltered,  of  a  deep  brown  colour. 

Exp.  25. — ^W^'ater  containing  axjoth  of  sulphuric  acid  was 
here  employed.  The  lead  became  similarly  incrusted ;  and 
after  fiftj'-five  days,  the  crust  had  increased,  but  the  water 
was  clear ;  the  precipitate  being,  with  the  exception  of  a  very 
small  portion,  attached  to  the  surface  of  the  metal.  The  pre- 
cipitate was  found  to  consist  of  sulphate  and  carbonate  of 
lead.  In  the  unfiltered  state,  it  was  immediately 'precipitated 
by  sulphuretted  hydrogen;  but  when  filtered,  it  acquired,  as 
in  the  former  instance,  only  a  faint  discoloration. 

Muriatic  acid  was  found  by  Dr.  Christison  to  be  somewhat 
more  active  as  a  solvent.  Distilled  water  containing  3000th 
of  the  acid  acquired  in  thirty-two  days  a  sweetish  taste ;  and 
yielded,  by  evaporation,  a  considerable  quantity  of  muriate 
of  lead ;  while  the  lead-rods  employed  by  him  lost  weight, 
and  were  covered  by  acicular  crystals  of  the  same  salt. 

Exp.  26. — A  piece  of  lead  was  put  into  distilled  water 
containing  4000th  of  muriatic  acid.  In  a  week,  a  yellowish- 
white  incrustation  had  formed  on  the  surface  of  the  metal  im- 
mersed. This  was  found  not  to  be  easily  detached  by  agitation. 
In  fifty-one  days,  the  lead  was  completely  coated ;  and  there  was 
an  abimdant  white  precipitate,  which  rendered  the  water  tur- 
bid, when  slightly  agitated.    On  examination,  this  precipitate 
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was  found  to  consist  chiefly  of  carbonate.  The  filtered  solution 
gave  a  precipitate  with  sulphuric  acid,  and  the  sulphates, 
shewing  the  presence  of  a  soluble  salt  of  lead :  it  was  also 
abundantly  thrown  down  by  sulphuretted  hydrogen  gas. 

Rxp.  27. — The  water  in  which  the  lead  was  placed,  in  this 
instance,  contained  2000th  of  muriatic  acid.  The  changes 
which  took  place  in  the  metal  were  much  the  same  as  in  tlie 
preceding  experiment.  At  the  end  of  fifty-one  days,  the 
precipitate  was  more  abundant,  and  appeared  to  contain  more 
chloride.  There  was,  however,  a  large  quantity  of  crystalline 
carbonate  loosely  adhering-  to  the  metal.  The  water  evi- 
dently contained  chloride  of  lead ;  and  when  filtered,  it  was 
immediately  precipitated  white  by  sulphuric  acid  and  tlie 
sulphates ;  and  black,  by  sulphuretted  hydrogen  gas. 

We  find,  then,  that  the  three  principal  mineral  acids  not 
only  have  no  power  of  preventing  the  usual  action  of  water  on 
lead,  but  that  they  actually  form  with  the  oxide  of  the  metjil 
salts,  which  become  either  dissolved  or  precipitated.  After 
the  neutralization  of  the  free  acid  by  the  formation  of  these 
salts,  the  production  of  carbonate  continues  so  long  as  any 
portion  of  lead  is  exposed.  In  the  case  of  sulphuric  acid,  the 
change  is  certainly  retarded,  owing  to  the  sulphate  formed 
closely  investing  the  surface  of  the  metal.  In  the  end,  the 
water  acquires  an  impregnation  of  lead ;  which  is  strong  in 
proportion  to  the  solubility  of  the  salt  formed  by  the  union  of 
the  free  acid  with  the  oxide  of  lead.  Thus,  caieris  pdrihits, 
more  lead  is  dissolved  in  the  case  of  nitric,  than  of  muriatic 
acid ;  and  more  in  the  employment  of  either  of  these  acids, 
than  in  the  case  of  sulj)huric. 

Having  thus  arrived  at  the  conclusion,  tliat  neither  tlie 
most  conmion  acids  nor  bases  have  the  power  of  pn*serving 
water  from  contamination  with  leml,  we  may  next  proceed  to 
inquire  whether  they  have  this  jwwer  in  the  combineti  or 
saline  stat**,  and  to  what  degree  i*es}H'ctively.  For  this  pur- 
pose, I  selected  some  of  the  more  connnon  salts. 

Exp.  28. — A  solution  of  carbonate  of  ])otash  was  made  in 
distilled  water,  in  the  proportion  of  j^^^h  of  the  salt.  In  a 
few  days,  tlu^  lead  betrame  very  slightly  tarnished,  but  tlie 
water  remained  clear.     At  th<'  termination  of  the  exjH'riment, 
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on  the  forts^-fourth  day,  a  white  precipitate  had  formed,  but 
not  to  any  great  extent ;  and  the  surface  of  the  lead  was  not 
more  coated  than  it  had  been  observed  to  be  a  few  days  after 
the  commencement  of  the  experiments.  When  filtered,  the 
water  was  turned  faintly  brown  by  sulphuretted  hydrogen; 
but  unfiltered,  it  was  deeply  coloured  by  that  gas. 

Exp.  29. — Nitrate  of  potash  was  dissolved  in  distilled 
w^ater,  so  as  to  form  a  solution  of  g^joth.  In  tlu-ee  days,  an 
abundant  white  incrustation,  evidently  of  carbonate,  had 
formed  on  the  lead.  On  the  forty-fourth  day,  the  water  was 
found  to  be  very  turbid,  from  loosely-diffused  carbonate ;  and 
the  lead  to  be  considerably  incrusted.  The  filtered  water  was 
not  precipitated  by  sulphuric  acid  or  the  sulphates,  and  was 
but  little  affected  by  sulphuretted  hydrogen;  sufficient  to 
shew,  however,  that  some  salt  of  lead  was  dissolved,  probably 
the  carbonate.  Tlie  unfiltered  water  was  speedily  and  abun- 
dantly precipitated  black  by  sulphuretted  hydrogen  gas. 

The  next  experiments  were  on  the  sulphates  of  potash, 
soda,  lime,  and  magnesia. 

Rxp.  30.  —  Sulphate  of  potash  was  dissolved  in  distilled 
water,  in  the  proportion  of  aojjoth.  At  the  end  of  a  week 
there  was  no  apparent  change,  either  in  the  water  or  the 
metal ;  and  when  examined  on  the  forty-fourth  day,  the  lead 
had  the  same  appearance  which  it  presented  when  first  placed 
in  the  water.  No  visible  incrustation  had  formed  upon  its 
surface;  and  the  water  was,  to  all  appearance,  clear  and 
uncontaminated.  When  filtered,  it  underwent  no  change  on 
passing  into  it  sulphuretted  hydrogen  ;  and  in  the  unfiltered 
state  it  only  acquired  a  faint  brownish  discoloration. 

Exp.  31. — A  solution  of  sulphate  of  soda  in  distilled  water 
was  made  in  the  proportion  of  gojibth,  and  a  piece  of  lead 
introduced.  The  metal  and  the  water  appeared  to  have  un- 
dergone no  change,  when  examined  forty-four  days  after- 
wards. The  filtered  water  was  not  affected  by  sulphuretted 
liydrogen ;  but,  as  in  the  former  case,  the  unfiltered  water 
was  turned  faintly  brown. 

By  a  longer  residence  in  water,  however,  the  lead  was 
found  to  become  acted  on. 
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Exp.  32. — A  piece  of  lead,  weighing  217  grains,  was  placed 
in  distilled  water,  holding  in  solution  about  ioo^th  of  sul- 
phate of  soda.  For  a  long  period,  no  change  was  observable ; 
further  than  a  loss  of  water  by  evaporation,  which  was  occa- 
sionally made  up.  At  length  the  lead  began  to  acquire  a 
firm  white  incrustation,  not  easily  removed  by  agitating  the 
vessel ;  and  it  was  found,  1 06  days  after  the  commencement 
of  the  experiment,  that  a  crystalline  precipitate  had  formed, 
and  had  become  firmly  attached  to  the  bottom  and  sides  of 
the  glass.  The  lead  was,  as  is  usually  the  case,  more  in- 
crusted  on  its  upper  surface  than  on  the  under.  The  pre- 
cipitate consisted  of  carbonate  and  sulphate  of  lead;  the 
former  being  in  greater  proportion.  When  the  metal  was 
deprived  of  its  adliering  crust,  it  was  found  to  weigh  214 
grains.  It  had,  therefore,  lost  three  grains.  The  filtered 
water  was  not  perceptibly  affected  by  sulphuretted  hydrogen ; 
but  unfiltered,  it  was  precipitated  brownish  black. 

Guyton  Mors^eau  and  Dr.  Christison  both  found  that  sul- 
phate of  lime  had  good  preservative  powers ;  the  former,  in 
the  proportion  of  soo^h;  the  latter,  of  souoth  in  pure  water. 
The  following  experiments  will  serve  further  to  establish 
the  fact. 

Exp.  33. — Sulphate  of  lime  was  dissolved  in  distilled  water, 
in  the  proportion  of  aiooth.  Neither  the  lead  nor  the  water 
underwent  any  change ;  and  on  the  forty-eighth  day,  the 
water  was  tasteless,  clear,  and  to  all  appearance  the  same  as 
when  first  put  into  the  vessel.  In  tlie  unjiltered  state,  it  was 
not  affected  by  sulphuretted  hydrogen  gas.  In  a  parallel  ex- 
periment, made  at  the  same  time  with  a  portion  of  the  same 
distilled  water,  carbonate  of  lead  was  formed,  and  the  unfil- 
tered water  was  abundantly  precipitated. 

Exp.  34. — Here  the  sulphate  of  lime  formed  sm^  The 
lead  remained  in  the  water  forty-eight  days ;  and  the  surfiute 
of  the  metal  was  the  same  as  when  put  in.  No  carbonate 
appeared  to  have  formed;  and  the  water  was  clear.  The 
water  filtered  was  not  affected  by  sulphurt^tted  hydrogen : 
unfiltered,  it  acquired  only  the  faintest  brown  tinge. 

Exp.  35. — The  sulphate  of  lime  was,  in  this  case,  used  in 
the  proportion  of  jssuth.     In  forty-eight  days,  no  change  had 
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taken  place,  either  in  the  appearance  of  the  lead  or  the 
water.  The  unfiltered  water  was  not  affected  by  sulphuretted 
hydrogen. 

Exp.  36. — A  piece  of  lead,  weighing  186  grains,  was  intro- 
duced into  a  few  ounces  of  distilled  water,  holding  in  solution 
jsOoth  of  sulphate  of  lime.  After  some  months'  exposure, 
the  loss  of  water  by  evaporation  being  occasionally  made  up, 
a  white  crust  began  to  form  on  the  lead,  which  was  foimd  to 
be  firmly  adherent  At  the  end  of  234  days  the  vessel  was 
examined :  the  lead  had  lost  but  little  in  weight,  when  the 
crust  was  removed.  Some  rings  of  a  white  substance  had 
formed  on  the  sides  of  the  glass.  The  deposit  on  the  lead 
was  found  to  consist  of  carbonate  and  sulphate.  Neither  the 
filtered  nor  the  unfiltered  water  gave  any  traces  of  lead  on 
passing  in  sulphuretted  hydrogen ;  but  the  white  spots  adhe- 
rent to  the  glass  were  turned  black  by  the  gas. 

Exp.  37. — A  piece  of  lead  was  introduced  into  distilled 
water,  containing  3i^th  part  of  sulphate  of  magnesia.  After 
forty-four  days'  exposure,  the  vessel  was  examined.  Tlie  sur- 
face of  the  lead  was  free  from  any  incrustation,  and  the 
water  was  quite  clear.  No  carbonate  had  apparently  formed. 
The  filtered  water  was  unaffected  by  sulphuretted  hydrogen ; 
but  unfiltered,  it  acquired  from  the  gas  a  slight  brown  dis- 
coloration. 

Exp,  38. — In  this  experiment,  phosphate  of  soda  was  tlie 
salt  employed ;  and  it  was  dissolved  in  distilled  water,  in  the 
proportion  of  foiioth.  In  the  course  of  a  few  weeks,  a  crust 
had  evidently  formed  on  the  lead,  but  the  water  remained 
clear.  In  234  days,  the  crust  had  only  slightly  increased : 
it  was  found  to  consist  of  phosphate  and  carbonate.  The  fil- 
tered water  was  slightly  affected  by  sulphuretted  hydrogen. 

Exp.  39. — Lead  was  placed  in  water  holding  about  s^th 
of  chloride  of  sodium.  In  a  few  days,  a  crust  began  to  form  on 
the  surface,  which  for  some  weeks  slowly  increased.  WTiite 
acicular  crystals,  in  tufts,  then  attached  themselves  to  various 
parts  of  the  metallic  surface ;  and  a  white  crystalline  preci- 
pitate slowly  fell  to  the  bottom  of  the  vessel.  In  234  days, 
the  crystalline  crust  on  the  lead  had  much  increased.  It  was 
found  to  be  formed,  as  well  as  the  deposit,  of  chloride  and 
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carbonate  of  lead.  The  filtered  and  unfiltered  water  was  pre- 
cipitated by  sulphuretted  hydrogen.  The  weight  of  the  lead 
employed  was  210  grains: — it  was  now  reduced  to  205 
grains. 

Exp.  40. — The  chloride  of  sodium  was,  in  this  case,  used  in 
the  proportion  of  isooth.  The  water  was  tasteless.  It  was 
exposed  for  the  same  period  as  in  the  foregoing  experiment ; 
and  the  changes  which  ensued  were  very  similar.  The 
formation  of  chloride  was  more  abundant.  The  lead 
weighed,  when  immersed,  189  grains:  it  now  weighed  183 
grains;  so  that  it  had  lost  6  grains.  On  examining  the 
washed  surface  of  the  metal,  several  depressions,  evidently 
resulting  from  corrosion,  were  observed  in  it.  The  filtered 
and  unfiltered  water  was  freely  precipitated  by  sulphuretted 
hydrogen. 

From  a  consideration  of  the  results  of  the  preceding  expe- 
riments with  neutral  salts,  I  think  it  will  be  evident  that  the 
carbonate  and  nitrate  of  potash,  although  they  imdoubtedly 
retard  the  formation  of  a  poisonous  salt  of  lead,  must  be 
rejected  for  practical  purposes.  The  same  observation  might 
apply  to  the  chloride  of  sodium ;  although  the  lead,  it  is  true, 
in  these  cases,  was  submitted  to  a  much  longer  trial  than 
would  be  ever  likely  to  be  demanded :  yet,  in  consequence  of 
the  easy  access  to  this  salt,  and  the  ready  manner  in  which 
it  may  be  employed,  Dr.  Christison's  observations  with  rc- 
spect  to  it  cannot  be  too  widely  circulated.  A  few  gi*ains 
dissolved  in  water  prone  to  coiTosion  by  lead,  although  in- 
sufficient to  confer  taste,  or  interfere  with  the  ordinary  uses 
of  the  water,  will  allow  of  its  being  kept  a  sufficient  time  in 
a  leaden  cistern  for  domestic  purposes,  without  exjxwing  tlie 
parties  using  it  to  any  risk  of  lead-j)oisoning.  Fix)m  the  re- 
sults obtained  by  that  gentleman,  the  salt  should  not  be  used 
in  a  less  })rojx)rtion  than  2,KH)th  part  of  the  weight  of  the 
water — a  (juantity  insufficient  to  be  jx'rceived  by  the  taste. 

Phosphate  of  soda  is  also  a  gofxl  preservative :  although, 
in  Experiment  38,  its  powers  were  put  to  a  severe  trial,  tiie 
water  luiving  been  kept  nearly  ciglit  months. 

Of  all   the  neutral  salts,  the  sulphates  appear  to  nie  to 
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deserve  the  preference,  as  artificial  preser>'atives.  But,  among 
these,  the  sulphates  of  lime  and  magnesia  preserve  better, 
cateris  paribus,  than  those  of  potash  and  soda ;  and  the  sul- 
phate of  lime  is,  I  think,  to  be  preferred  to  that  of  magnesia. 
In  three  of  the  experiments  performed  with  varying  prepor- 
tions  of  this  salt,  the  metal  and  the  water  remained  as  free 
from  carbonate,  or  any  other  saline  impregnation  with  lead, 
as  if  spring  or  river  water  had  been  employed ;  although  ex- 
posed, in  a  wide-mouthed  vessel,  to  the  open  air  for  forty- 
eight  days.  In  one  experiment  only  was  the  unfilttred  water 
afiected  by  sulphuretted  hydrogen ;  but  that  to  so  slight  a  de- 
gree, as  scarcely  to  call  for  notice.  Even  after  eight  months'" 
exposure,  altliough  some  sulphate  and  carbonate  had  formed, 
yet  none  had  become  dissolved  or  diffused  in  the  water,  so  as 
to  render  it  discoverable  by  sulphuretted  hydrogen.  A  simi- 
lar observation  was  made  by  Dr.  Christison  in  respect  to  tliis 
and  other  preservative  salts*.  It  appears  to  me,  thei-efore, 
that  anv  water  liable  to  be  acted  on  bv  lead,  o^vin^  to  its 
being  particularly  soft  or  free  fi'om  saline  matter,  might 
have  this  property  corrected,  by  adding  to  it  a  small  quan- 
tity of  a  solution  of  sulphate  of  lime.  If  the  water  contain 
much  carbonic  acid — and,  more  especially,  if  the  cistern  be 
close,  or  if  the  water  containing  this  gas  have  to  traverse 
leaden  pipes — preservative  salts  will  be  but  of  little  avail,  in 
preventing  it  from  acquiring  a  poisonous  impregnation  of  car- 
bonate. The  constituents  of  sulphate  of  lime  are  known  to 
be  present  in  almost  all  kinds  of  river  and  spring  water ;  and 
probably  to  this  may  we  chiefly  ascribe  the  want  of  action  of 
such  water  on  metallic  lead.  Tlie  hardness  of  water  causes 
it  often  to  be  condemned  or  abandoned  for  domestic  pur- 
poses ;  but  it  has  not  been  sufficiently  considered,  in  making 
the  objection,  that  tliis  very  circmnstance  is  tlie  means  of 
preventing  those  who  receive  it  through  leaden  pipes,  from 
suffering  from  a  most  insidious,  dangerous,  and  often  fatal 
malady  t. 

*  On  Poisons,  p.  389  et  seq. 

+  Tliere  is  a  difference  in  the  action  of  river-water  upon  lead,  and  water  ren- 
dered artificially  hard  by  the  addition  of  the  preservative  salts  mentioned.  In 
river-water,  I  have  never  remarked  any  deposit,  either  on  the  lead  or  on  the 
glas?,  or  any  salt  of  lead  formed   within  the   water.       In  water  artificially 

prepared. 
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Considering  that  iron  had  the  property  of  displacing  lead 
from  its  saline  combinations,  I  performed  the  following  expe- 
riment, in  order  to  see  how  far  the  corrosion  of  lead  by  dis- 
tilled water  might  be  prevented  by  that  metal. 

Exp.  41. — Some  clean  iron  wire  was  wrapped  round  a  piece 
of  sheet-lead,  so  as  to  form  several  close  coils.  It  was  then 
placed  in  distilled  water,  being  only  partially  immersed.  In 
three  days,  the  iron  was  already  much  corroded,  but  the  lead 
did  not  appear  to  have  become  attacked.  The  sesquioxide  of 
iron  now  began  to  fall  down  abundantly,  collecting  at  the 
bottom  of  the  vessel.  In  forty-four  days,  the  iron  was  almost 
entirely  oxidized,  but  there  was  no  appearance  of  carbonate 
of  lead :  the  lead,  when  examined,  had  undergone  no  change 
whatever.  The  water  filtered,  left  an  abundant  residue  of 
sesquioxide  of  iron  on  the  filter.  The  water  thus  freed  fi-om 
the  oxide  was  not  in  the  least  affected  by  sulphuretted  hy- 
drogen gas.  Ferrocyanate  of  poteish  did  not  produce  any 
effect  when  added  to  it 

From  this  experiment,  so  far  as  a  single  result  will  allow 
an  inference,  it  would  appear  that  iron  may  prevent  the  cor- 
rosion of  lead  in  cisterns  containing  water  dis}X)sed  to  this 
change.  How  far  it  might  apply  to  a  water  highly  charged 
with  carbonic  acid  gas,  I  have  not  had  an  opportunity  of 
examining.  One  inconvenience  would  attend  the  use  of  me- 
tallic iron  as  a  preservative ;  namely,  the  formation  and  sub- 
sequent collection  of  a  large  quantity  of  the  oxide  of  that 
metal  in  the  cistern.  It  is,  however,  a  perfectly  innocent 
substance;  and  if  even  mechanically  mixtnl  with  water,  in 
culinary  operations,  it  would  not  be  prtxluctive  of  mischief 
like  the  carbonate  of  lead.  A  teniiwmry  inconvenience  must, 
therefore,  be  bahmced  against  a  very  probable  source  of  danger. 
Still,  it  api)ears  tt)  me  a  question  wortliy  of  examination, 

prepared,  the  lead  becomes,  in  the  progress  of  time,  coated  by  a  layer  of  insolnblo 
Rjilt,  whi(;h  prevents  further  action,  unlt>ss  accidentally  detached.  In  the  case 
of  sulphate  of  lime,  some  months  may  pass  witliout  this  cliange  bein;;  ol»er\'od  ; 
but  finally  it  takes  place  to  a  greater  or  less  extent.  Tl»e  saline  matter  in  river- 
water  tlien  operates  by  preventing  all  chemical  action:  the  artificial  mixture 
only  prevents  this  for  a  lime:  but  the  period  is  much  longer  tlian  that  for  which 
water  is  ordinarily  required  to  Ih>  preserved. 


Mr.Taylor  on  the  Action  of  Water  on  Lead.  91 

whether,  if  leaden  pipes  were  used  for  transmitting  a  su- 
spected water  to  any  distance,  it  would  not  be  ad\-isable  to  line 
a  portion  of  their  interior,  at  proper  interspaces,  with  rings  or 
tubes  of  sheet  iron.  As  it  is,  from  the  serious  accidents  which 
have  befallen  families,  or  even  a  ^-illage  population  in  certain 
localities,  where  leaden  pipes  have  been  used  for  conveying 
water,  prudence  has  often  led  to  tlie  entire  removal  of  this 
metal,  and  the  substitution  of  iron. 

I  shall  obsers'e  in  conclusion,  in  order  that  others  may 
judge  how  far  the  inferences  from  the  experiments  related  in 
this  paper  are  justifiable  or  warranted  by  the  facts,  that  the 
lead  employed  was  the  ordinary  commercial  lead,  cut  into 
pieces  of  about  one-eighth  of  an  inch  thick,  about  half-an-inch 
wide,  and  four  or  five  inches  long;  that  the  distilled  water 
was  recent,  pelding  no  precipitate  by  the  usual  tests ;  and 
the  hard  water  rendered  as  clear  as  possible  by  repose.  The 
quantity  of  water  employed  in  each  experiment  varied  from 
four  to  six  ounces ;  and  the  glass  vessels  employed  wei*e  with 
wide  mouths,  so  as  to  allow  of  the  freest  access  of  air.  Tlie 
lead  was  used  with  a  clean  surface ;  but  it  was  not,  except 
when  specially  mentioned,  rendered  perfectly  bright  by 
scraping,  pre\'ious  to  immersion.  Had  this  been  tlie  case, 
probably  the  effects  would  have  been  more  striking,  and  a 
larger  quantity  of  carbonate  would,  perhaps,  have  been  formed 
in  some  of  the  experiments.  I  used  it  in  that  condition  in 
which  it  is  employed  by  the  plumber  for  the  making  of  cis- 
terns ;  or  as  we  are  accustomed  to  see  it  in  new  leaden  pipes, 
in  wliich  its  lustre  is  not  entirely  lost 
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J-  HE  ancients  examined  the  pulse  with  as  much  care,  and  described 
the  various  chanjres  which  it  undergoes,   with  as  much    accuracy 

as  the  moderns  have  done;  but  ignorance  of  its  true  nature 
robbed  their  observations  of  all  their  value,  and  the  fallaciousness 
of  the  pulse  passed  into  a  proverb.  The  discovery  of  the  circu- 
lation of  the  blood  removed  this  source  of  fallacy ;  but  left  another 
untouched,  which  remains  as  great  at  the  present  day,  as  in  the  time 
of  Hippocrates.  The  pulse,  itself  a  minute  object,  undergoes  minute 
changes ;  and  these  are  to  be  estimated  by  the  least  certain  of  our 
senses,  and  described  in  language  by  no  means  remarkable  for  pre- 
cision. Fortunately,  however,  there  is  one  character  of  the  pulse, 
concerning  which,  as  Ileberden  has  justly  observed,  we  can  neither 
deceive  ourselves,  nor  be  misunderstood  by  others; — I  mean,  its  fre- 
quency : — to  this,  therefore,  our  best  attention  ought  to  be  given.  But 
even  this  character  of  the  pulse  could  not  be  rendered  available  till 
nearly  a  century  had  elapsed  after  the  discovery  of  the  circulation. 
Floyer's  invention  of  the  Pulse-watch,  at  the  beginning  of  the  elghf- 
teenth  century,  supplied  this  great  desideratum,  conferred  upon  the 
pulse  its  only  character  of  certainty,  and  furnished  us  with  an  instru- 
ment whereby  the  various  changes  which  the  circulation  of  the  blood 
undergoes  might  be  measured  with  at  least  some  approach  to  accuracy. 
Amongst  the  questions  connected  with  the  frequency  of  the  ptd.sc. 
one  of  the  most  interesting,  and  perhaps  not  the  least  important,  is 
the  effect  produced  by  change  of  posture.     Althcmgh  this  subject  ha8 
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been  frequently  discussed,  it  is  by  no  means  exhausted  :  the  investi- 
a:atlon,  instead  of  being  completed,  has  still  to  be  begun :  for^neither 
the  amount  of  the  effect  produced,  the  circumstances  by  which  it  may 
be  modified,  nor  the  cause  to  which  it  is  attributable,  has  yet  been 
examined  with  sufficient  care. 

A  variety  of  observations  might  be  gleaned  from  the  works  of 
Galen,  Falconer,  Darwin,  Baildon,  and  others ;  which,  while  they 
prove  that  in  disease,  and  under  the  operation  of  remedies,  the  effect 
produced  upon  the  pulse  by  change  of  posture  has  never  entirely 
escaped  attention,  have  long  furaished  a  strong  motive  to  a  more 
careful  examination  of  that  effect  in  healthy  persons.  I  shall  not 
stop  to  quote  these  authorities;  but  shall  confine  myself  to  a  brief 
statement  of  the  observations  made  by  preced'mg  physiologists  on  the 
effect  produced  by  change  of  posture  on  the  pulse  of  persons  in  a 
state  of  health.  For  the  first  experiment  of  this  kind  we  are  indebted 
to  Bryan  Robinson*.  The  numbers  are  as  follow:  Standing  78, 
Sitting  68,  Lying  64.  In  the  Transactions  of  the  British  Association 
for  the  Advancement  of  Science  t.  Dr.  Macdonnell  is  stated  to  have 
\indicated  his  claim  to  originality  by  dating  his  own  observations 
on  the  so-called  differential  pulse  as  far  back  as  1784.  He  there- 
fore ranks  next,  in  order  of  research,  to  Bryan  Robinson.  It 
is  to  be  regretted  that  the  notice  of  the  paper  which  he  read 
before  the  British  Association,  is  so  short,  that  the  nature  and 
extent  of  his  observations  cannot  be  ascertained.  It  is  probable, 
however,  that  Dr.  Macdonnell  is  the  person  to  whom  Dr.  Thomson 
alludes,  in  his  work  on  Inflammation,  as  having  observed  that  the 
pulse,  even  in  healthy  persons,  was  more  frequent  in  the  erect  than 
in  the  horizontal  position,  by  from  12  to  20  beats.  Falconer  J,  in  a 
w  ork  containing  many  valuable  remarks  on  the  pulse,  states,  that "  the 
result  of  twenty-one  accurate  trials,  made  on  different  days  and  at 
different  times  of  the  day,  all  coincided  to  prove  the  greater  frequency 
of  the  pulse  standing,  than  sitting  or  lying."  "  The  greatest  difference 
observed  was  13  beats  in  a  minute,  and  the  least  difference  one  beat. 
Each  of  these,  however,  occurred  once  only.  The  average  difference 
between  the  above  postures  was  about  six  and  a  third  in  a  minute." 

*  A  Treatise  on  the  Animal  Economy.  By  Bryan  Robinson,  M.D.  Dublin^ 
17.32.  (p.  177.) 

t  Dublin  Meeting,  183").  (p.  97.) 

J  Observations  respecting  the  Pulse,  intended  to  point  out  with  greater  Cer- 
tainty the  Indications  which  it  signifies,  especially  in  Feverish  Complaints.  By 
W.  Falconer,  M.D.F.R.S.  Physician  to  the  General  Hospital,  fia/A.   1796.(p..34.) 
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He  adds  (p.  35) :  "  The  pulse  in  health  is,  as  far  as  I  can  find,  the  same 
in  a  sitting  as  in  a  horizontal  posture." 

The  person  to  whom  the  profession  is  mainly  indebted  for  a 
knowledge  of  the  effect  produced  upon  the  pulse  by  change  of  pos- 
ture, is  Dr.  Knox  of  Edinburgh.  His  first  publication  was  in  the 
year  1815*.  A  second  memoir  has  lately  appeared  t,  and  has  been 
reprinted,  with  other  anatomical  and  physiological  essays,  in  the 
form  of  a  small  pamphlet,  bearing  date  18.37.  In  this  essay.  Dr. 
Knox  gives  a  repetition  of  his  former  views,  "  matured  by  an 
experience  of  more  than  twenty  years,  passed  exclusively  in  the 
exercise  of  his  profession."  In  his  first  publication,  no  experiments 
are  detailed,  but  the  general  result  of  his  observations  is  thus  stated : 
— "  During  the  morning,  the  mere  change  of  posture,  from  the  hori- 
zontal to  the  erect,  shall  increase  the  pulse  by  about  15  or  20  beats. 
At  midday,  this  increase  shall  be  10 ;  and  in  the  evening,  4,  or  6." 
In  the  essay  published  in  1837,  Dr.  Knox  presents  us  with  experiments 
made  on  "  the  midday  pulse  of  twenty-five  young  gentlemen, 
taken  between  the  hours  of  12  and  2,  in  July  1836."  With  one 
exception,  the  subjects  of  the  experiments  were  in  good  health. 
The  results  are  as  follows :  Mean  age,  25.  Mean  pulse,  sitting, 
72.4  ;  standing,  75.4.  There  is  here,  probably,  some  error  of  the 
press,  (I  quote  from  the  pamphlet),  as  the  mean  number,  sitting,  is 
71.6,  and  not  72.4:  this  correction  raises  the  difference  between 
standing  and  sitting  to  3.8  beats.  Another  Table,  given  at  p.  12, 
shews  the  results  of  four  experiments  made  in  the  morning,  and 
three  in  the  evening,  on  a  gentleman  in  good  health,  aged  20. 
The  difference  between  standing  and  lying  was  28.7  in  the  morning, 
and  21.3  in  the  evening.  The  difference  between  standing  and 
sitting  was  12  beats  in  the  morning,  and  10.67  in  the  evening. 
Between  these  results,  and  those  stated  in  1815  on  the  one  hand, 
and  the  twenty-five  experiments  just  cited  on  the  other,  there  is  so 
great  a  discrepancy,  that  I  cannot  but  suspect  the  existence  of  some 
source  of  error.  Nick  J,  in  a  prize  essay  published  at  Tubingen  in 
1826,  devotes  a  few  pages  to  the  effect  of  posture  on  the  pulse.  He 
places  the  difference  between  standing  and  lying,  in  the  early  part  of 
the  day,  at  15  to  20  beats  ;  and  says,  that  this  difference  amounts 
to  from    10  to   12  beats  after   an   interval  of  rest     He   corroli 

*    Ed.  Med.  and  Surg.  Journal,  Vol.  XI.  t  IWd.  No.  131. 

X  Beohaclitungcn  iibt'r  die  Bedingungcn,  uiitor  dcnon  die  HiiiiflRkeit  dea 
Fnlsen  Im  geaunden  Zustand  veriindert  wird.  Von  Georg  Hriiirirli  Nick, 
(p.  41.) 
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rates  the  statement  of  Knox,  that  the  effect  decreases  as  the  day  ad- 
vances. Dr.  Graves,  in  an  essay  pubUshed  in  1830*  says,  that 
"  iu  healthy  persons  the  pulse  in  the  erect  posture  is  more  frequent 
than  in  the  horizontal,  by  from  6  to  15  beats  in  a  minute.  If  the 
pulse  is  but  60,  the  difference  is  generally  not  more  than  6  or  8 ;  and 
the  difference  increases  with  the  frequency  of  the  pulse  at  the  time  of 
the  experiment.  Thus,  if  it  has  been  raised  to  90  or  100  by  mode- 
rate exercise,  it  is  not  unusual  to  find  the  difference  20  or  30." 
Hohlt  details  experiments  made  on  nine  pregnant  women.  They  give 
the  following  averages — Standing,  94  ;  sitting,  83  ;  lying,  77  :  being 
a  difference,  between  standing  and  lying,  of  17  beats.  It  would 
occupy  too  much  space,  were  I  to  quote  from  works  on  Physiology 
the  meagre  information  which  their  authors  have  derived  from 
treatises  written  expressly  on  the  pulse.  I  will  merely  state,  that  the 
imperfect  manner  in  which  the  pulse  is  treated,  in  systematic  works 
on  Physiology,  has  been  one  of  the  strongest  motives  to  the  present 
attempt  to  confer  greater  certainty  on  the  subject.  The  authorities 
which  have  been  quoted  prove  one  thing  at  least;  viz.  that  the 
effect  produced  by  change  of  posture  on  the  pulse  of  healthy  persons 
is  considerable  ;  but  they  prove  little  more  than  this.  Their  labours 
are  defective  in  almost  all  the  essentials  of  correct  observation.  The 
experiments  which  they  have  detailed  are  not  sufficiently  numerous, 
nor  are  the  conditions  under  which  they  were  performed  stated  with 
precision :  in  some  instances,  too,  their  experiments  are  at  direct 
variance  with  their  statements ;  and  the  results  at  which  they  have 
arrived,  are  not  expressed  in  such  a  manner  as  to  be  readily  com- 
pared with  others,  or  with  the  observ-ations  which  may  be  made 
hereafter  on  persons  labouring  under  disease.  In  the  present  paper 
it  is  hoped  that  some,  at  least,  of  these  errors  have  been  avoided. 

The  experiments  which  form  the  staple  of  the  following  remarks 
were  commenced  in  the  year  1832,  during  my  residence  at  Cam- 
bridge ;  and  have  been  accumulating  ever  since  that  period.  They 
were  all  made  on  healthy  males  who  had  not  eaten  food  for  at 
least  two  hours  previously;  and  had  remained  at  rest  for  some 
time.  With  few  exceptions,  the  pulse  was  felt  between  noon  and 
two  p.  M.,  before  the  person  had  taken  any  violent  exercise,  or  ex- 
posed himself  to  any  other  cause  of  excitement.  When  any  such 
cause  could  be  detected,  the  experiment  was  excluded.  No  two  of 
the  reported  observations  were  made  on  the  same  person  ;  but  some 

*  Dnblin  Hospit<il  Reports,  Vol.  V.  pp.  .561,562. 

t  Die  Geburtshiilfliche  Exploration  von  Dr.  Antou  Friedrich  Hohl.  Halle, 
1S35. 
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of  the  numbers  stated,  are  averages  of  more  than  one  experiment. 
The  pulse  was  felt  first  in  the  erect,  then  in  the  sitting,  and  then  in 
the  recumbent  posture.  In  the  sitting  posture,  the  back  was  unsup- 
ported :  in  the  recumbent  position,  the  head  was  slightly  raised. 
Care  was  taken  that  the  subject  of  the  experiment  should  not  remain 
standing  longer  than  one  or  two  minutes ;  and  a  short  interval  was 
allowed  to  elapse  after  each  change  of  posture,  before  the  pulse  was 
counted. 

The  age  of  the  persons  submitted  to  experiment  ranged  from  20 
to  50.  Of  the  whole  number,  seventy-nine  were  between  20  and 
30  years  of  age  ;  ten  between  31  and  40;  and  eleven  between  41 
and  50.  The  mean  age  was  27.24.  To  insure  accuracy,  I  may 
state,  that  the  experiments  are  not  selected  from  a  larger  number, 
but  taken  in  the  order  in  which  they  were  made.  I  have  arranged 
them,  however,  in  the  Table,  in  such  a  manner,  that  the  eye,  in 
glancing  over  them,  may  see  the  principal  varieties  which  took 
place*.  The  following,  then,  arc  the  results  of  100  experiments 
made  on  healthy  males  of  the  mean  age  of  27  years,  in  a  state 
of  rest,  unexcited  either  by  food  or  exercise. 

Standing,  78 .  90       Sitting,  70 .  05       Lying,  66  .  62. 

Difference  between  standing  and  sitting,  8.85  ;  between  sitting  and 
lying,  3.43;  and  between  standing  and  lying,  12.28.  These  dif- 
ferences expressed  fractionally — the  form  in  which  one  observation 
can  be  most  readily  compared  with  another — are  as  follows :  Dif- 
ference between  standing  and  sitting,  j;^,  or  nearly  ^th,  of  the  num- 
ber of  pulsations  in  the  erect  position  ;  difference  between  sitting  and 
lying  jjTji,,  or  about  r'^th  of  the  number  in  the  sitting  posture  :  diffe- 
rence between  standing  and  lying  gJj^,  or  about  ^th  of  the  number  in 
the  erect  posture.  Thus,  if  the  number  of  the  pulse,  standing,  be  72, 
and  we  wish  to  find  the  probable  number  in  the  sitting  posture, 
we  must  take  away  ^th  of  72,  or  8  beats,  which  leaves  64  beats: 
if  from  this  number  we  would  calculate  the  probable  frecjuency  in 
the  recumbent  position,  we  must  take  away  less  than  .^^,  or  be- 
tween 3  and  4  beats,  say  4.  The  result  for  the  recumbent  posture 
will  then  be  60 ;  u  number  less  than  72,  by  12  beats,  or  ;'th  part 
of  72. 

♦  I  take  this  opportunity  of  returning  my  best  thanks  to  those  Gentlemen 
who  have  kindly  contribut*"!!  t«  my  stock  of  experimentn.  To  niy  friends.  Dr. 
Hees  and  Mr.  King,  of  Guy's  Hospital,  and  ISIr.  Lingen,  of  Hereford,  I  am 
under  great  obligations.  Tlieir  experiments  were  m  idc  with  the  same  pretMu- 
tiona  u  my  own. 
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On  referring  to  the  Table,  it  will  be  seen  that  the  extreme  are  very 
remote  from  the  mean  results.  Thus,  if  we  take  the  first  forty-six 
experiments,  we  shall  find  that  the  difference  between  standing  and 
sitting  may  be  as  high  as  26,  or  more  than  ^th  of  the  number  of 
pvdses  in  the  erect  position,  and  as  low  as  3  or  about  -^th  of  that 
number ;  between  sitting  and  Ipng,  the  difference  may  be  as  much 
as  18,  or  ^th  of  the  frequency  sitting,  and  as  little  as  1  or  g^th  of  that 
frequency ;  and  between  standing  and  lying  the  difference  may 
amount  to  44,  or  little  less  than  |,  and  be  as  small  as  4  or  ^th  of  the 
number  of  pulsations  in  the  erect  position. 

The  results  to  which  we  have  just  arrived,  establish  the  following 
general  laws :  —  1.  A  change  from  the  erect  to  the  sitting,  from  the 
sitting  to  the  recumbent,  and,  d  fortiori,  from  the  erect  to  the 
recumbent  posture,  lessens  the  frequency  of  the  pulse.  2.  The  dif- 
ference between  standing  and  sitting  is  greater  than  that  between 
sitting  and  lying. — To  each  of  these  general  laws  there  are  excep- 
tions. To  the  first,  they  are  of  two  kinds ;  viz.  those  in  which  no 
effect  is  produced  by  change  of  posture ;  and  those  in  which  the  pulse 
becomes  more  frequent,  instead  of  less  frequent,  by  a  change  from 
standing  to  sitting,  from  sitting  to  lying,  or  from  standing  to  lying. 
The  following  are  the  exceptions  which  occurred  in  the  100  expe- 
ments : — 

No  difference  between  standing  and  sitting,  in   .5  instances. 

sitting  and  lying,       in  19  instances. 

standing  and  lying,     in    2  instances. 

Pulse  more  frequent  sitting  than  standing,    in    3  instances. 

lying  than  sitting,     in  11  instances. 

lying  than  standing,  in    5  instances. 

Hence,  then,  to  the  general  law,  that  the  pulse  becomes  less  frequent 
by  a  change  from  standing  to  sitting,  there  are  8  exceptions,  or 
about  j^th  of  the  whole  number  of  instances.  To  the  general  law. 
that  the  pulse  becomes  less  frequent  by  a  change  from  sitting  to  lying, 
there  are  30  exceptions,  or  ^ths  of  the  whole  number  of  instances. 
To  the  general  law,  that  the  pulse  becomes  less  frequent  by  a  change 
from  standing  to  lying,  there  are  7  exceptions,  or  about  Jjth  of  the 
who^  number  of  instances.  The  total  number  of  instances,  in  which 
one  or  more  exceptions  to  general  rules  occur,  is  34,  or  somewhat 
more  than  jd  of  the  whole  number*. 

*  That  these  statements  may  not  appear  at  variance  with  each  other,  it 
must  be  borne  in  mind,  that  some  of  the  experiments  contain  two  or  three 
exceptions  to  general  rules. 
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The  exceptions  to  the  second  general  rule  above  stated,  viz.  that 
the  difference  between  standing  and  sitting  is  greater  than  that 
between  sitting  and  lying,  are  of  less  importance.  They  are  as 
follow : 

Difference  between  standing  and  sitting  equal  to  the  f 
difference  between  sitting  and  lying in  ^         mstanccs. 

Difference  between  standing  and  sitting  less  than  the  j 
difference  between  sitting  and  lying in  i    ^'^  instances. 

If  the  results  of  experiments  on  the  effect  of  change  of  posture  on 
the  pulse  of  healthy  persons  should  ever  admit  of  practical  application 
in  disease,  the  average  of  experiments  from  which  the  more  important 
exceptions  to  general  rules  are  excluded  will  probably  form  the 
standard  of  comparison.  The  first  66  experiments  yield  the  follow- 
ing averages : — 

Mean  age,  26.87 
Standing,  81 .03.  Sitting,  71.13.  Lying,  65.62. 
Difference  between  standing  and  sitting,  9.91,  or  j^y  of  the  frequency 
standing ;  difference  between  sitting  and  lying,  5 .  50,  or  -j—  of  the 
frequency  sitting  ;  and  between  standing  and  lying  the  difference  is 
15.41,  or  5^  of  the  frequency  standing.  Thus,  if  the  pulse  in  the 
erect  posture  be  80,  the  number  sitting  will  be  less  by  jth  of  80, 
or  10,  leaving  70  for  the  frequency  sitting.  To  find  the  number 
in  the  recumbent  posture,  we  must  take  away  somewhat  more 
than  -jIj  of  70,  say  6 :  the  result  for  the  recumbent  posture  will  then 
be  64,  which  is  less  than  80,  the  number  in  the  erect  position,  by  16, 
orfthofSO. 

I  should  willingly  have  confirmed  my  own  experiments,  by  com- 
paring them  with  those  of  others.  But  in  order  that  this  comparison 
might  be  made,  both  the  frequency  of  the  pulse,  and  the  effect  pro- 
duced by  change  of  posture,  should  be  stated ;  or,  at  least,  the  effect 
should  be  expressed  in  fractional  parts  of  the  number  of  pulsations 
in  some  one  posture.  This  has  not  been  done :  the  following 
statement,  however,  of  the  results  at  which  others  have  arrived  will 
prove  interesting. 

The  single  experiment  of  Bryan  Robinson  gives  a  difference  of  1 0 
beats  between  standing  and  sitting,  being  nearly  jth  of  the  frequency 
in  the  erect  posture.  Falconer  states  that  difference  at  6]  beats ;  and 
Nick,  at  from  6  to  8  beats.  Between  sitting  and  lying  there  is  ;i 
difference,  according  to  Robinson's  experiment,  of  4  beats  or  -j^th  oi' 
tlie  frequency  sitting.  Nick  places  the  difference  at  from  2  to  3  bcat,^, 
and  Falconer  could  find  no  difference  at  all.  The  proportion 
which   the   difference    between   standing   and  sitting  bears  to  that 
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between  sitting  and  lying,  b,  in  Robinson's  experiment,  5  to  2 :  in 
the  experiments  of  Knox,  more  than  2  to  1;  and  in  those  of  Nick, 
4  to  1.  Graves  makes  the  frequency  sitting  a  mean  between  the  num- 
ber of  pulsations  in  the  erect  and  recumbent  postures.  Falconer,  as 
has  been  already  stated,  could  find  no  difference  between  sitting  and 
lying.  My  own  experiments  give  the  proportion  of  about  3  to  1, 
when  the  exceptions  to  the  general  rule  are  included;  and  of  about 
2  to  1 ,  exclusive  of  exceptions.  The  difference  between  standing  and 
lying,  is,  according  to  Robinson's  experiment,  14,  or  about  i  of  the 
frequency  standing:  Falconer  gives 6| ;  Grraves,  from  6  to  15;  Mac- 
donnell*,  12  to  20;  Nick,  15  to  20;  and  Knox,  10  for  the  mid-day 
pulse,  according  to  his  statement  in  his  first  Essay.  The  difference 
which  exists  between  these  several  estimates  is  not  greater  than  must 
always  take  place  where  the  experiments  firom  which  they  are  deduced 
are  limited  in  number,  and  the  conditions  under  which  the  experiments 
were  performed  are  not  exactly  stated. 

Although  these  experiments  furnish  a  standard  of  comparison 
which  may  be  of  essential  service  in  the  investigation  of  disease,  a 
question  still  remains  to  be  solved,  before  it  can  be  applied  with 
certainty ;  viz.  Is  the  effect  produced  upon  the  pulse  of  healthy  males 
by  change  of  posture  the  same  for  all  frequencies  of  the  pulse  ?  That 
I  might  decide  this  question,  I  have  arranged,  in  a  tabular  form,  a 
number  of  experiments,  made  upon  healthy  males  of  different  ages;  of 
whom  some  were  in  a  state  of  rest,  and  others  excited  by  food  or 
exercise.  Those  experiments  in  which  the  pulse  in  the  erect  posture 
ranged  between  51  and  70  inclusive  were  placed  in  one  column ; 
those  in  which  the  pulse  was  between  71  and  90  inclusive,  in  a  second 
column;  and  so  on.  The  mean  results  of  60  experiments  (15  in  each 
column),  from  which  all  exceptions  to  general  rules  are  excluded,  are 
given  in  the  subjoined  Table  (No.  III.)  By  referring  to  this  table,  it 
will  be  seen  that  there  is  a  difference  of  9  beats  between  standing 
and  lying,  when  the  average  frequency  of  the  pulse  is  about  60. 
Thus  for  every  20  beats  there  is  a  diminution  of  3  beats.  Now,  if 
the  effect  produced  by  change  of  posture  were  the  same  for  all  fre- 
quencies of  the  pulse,  3  beats  ought  to  be  added  to  the  difference  for 
every  20  added  to  the  frequency ;  and  the  numbers  9,  12,  15,  18 
would  express  the  effect  of  a  change  from  the  erect  to  the  recumbent 
posture,  when  the  pulse  beat  60,  80,  100,  and  120  times  in  a  minute. 
The  numbers  determined  by  experiment  are,  however,  as  follows, 
9, 15,  27,  39,  or  9,  9  added  to  6,  9  added  to  3  times  6,  and  9  added 

•  Quoted  by  Thomson,  in  his  work  on  Inflammation. 
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to  5  times  6.  This  appearance  of  regularity  is  not  confined  to  the 
difference  between  standing  and  lying;  but  the  difference  between 
standing  and  sitting  also  increases  with  the  frequency  of  the  pulse,  in 
a  regular  proportion.  Thus  the  numbers  are,  6,  13,  19,  27 ;  or  6, 
6  added  to  7,  6  added  to  one  less  than  twice  7,  and  6  added  to  3 
times  7.  Other  experiments  made  upon  my  own  pulse,  and  upon  that 
of  other  individuals,  yield  results  similar  to  those  given  in  tlie  table, 
and  enable  me  to  state  with  confidence  the  following  law  :  The  effect 
produced  upon  the  pulse  by  change  of  posture  increases  with  the  fre- 
quency of  the  pulse.  The  rate  of  increase  does  not  admit  of  being 
expressed  in  general  terms:  if,  however,  the  additional  experiments 
which  I  am  collecting  confirm  the  results  given  in  the  table,  the  re- 
lation existing  between  the  effect  produced  by  change  of  posture  and 
the  frequency  of  the  pulse  may  be  stated  symbolically*.  More  ex- 
tensive observation  must  determine  whether  the  regularity  observed 
in  the  table  is  a  mere  coincidence,  or  a  general  law. 

The  fact,  that  the  effect  produced  upon  the  pulse  by  change  of  pos- 
ture increases  with  the  frequency  of  the  pulse,  has  been  observed  by 

*  Let  a  represent  the  difference  between  standing  and  sitting,  when  the 
pulse  in  the  erect  posture  is  60 ;  and  b,  the  addition  made  to  that  difference 
when  the  pulse  in  the  erect  posture  is  80.  Then  the  quantities  a,  a +  6, 
a  +  26,  a  +  36  will  represent  the  difference  between  standing  and  sitting, when 
the  pulse  in  the  erect  posture  beats  60,  80,  100,  and  120  times  in  a  minute. 
Now,  a  =  6  and  6=7,  therefore  the  terms  of  the  progression  are  aa  follows : 
a  a+b  a+2b  a+3b 

6         6  +  7=13         6  +  2x7  =  20         6  +  3x7  =  27 
The  third  term    alone  gives  a  difference  of  one  beat  between  the  abstract 
quantities  and  the  results  of  actual  observation. 

Similarly,  if  a  represent  tlie  difference  between  standing  and  lying  when  the 
pulse  in  the  erect  posture  is  60,  and  b  the  addition  made  to  that  difference 
when  the  pulse  in  the  erect  posture  is  80,  the  quantities  a,  a  +  b,  a  -f-  3  6, 
a  +  5  6  will  represent  the  difference  between  standing  and  lying  when  the 
pulse  in  the  erect  posture  beats  60,  80,  100,  and  120  times  in  a  minute.  As 
before,  a=9,  and  6=6;  therefore  the  terms  of  the  progression  are  : 
a         a  +  b  0  +  3.6  a  +  5.b 

9  9  +  6  =  15  9  +  3.6  =  27  9  +  5.6=39. 
In  this  case,  the  exact  correspondence  between  the  abstract  quantities  and 
the  results  of  actual  observation  is  remarkable  :  and  although  it  may  prove  a 
mere  coincidence,  I  entertain  little  doubt  that  the  law  thus  RymboUciiUy  ex- 
presaed  will  prove  a  near  approximation  to  the  true  rate  of  increase.  Tlie 
difference  between  sitting  and  lying  is  too  irregular  to  admit  of  being  ex- 
pressed in  abstract  terms. 
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Dr.  Graves*;  but  no  attempt  has  been  made  to  ascertain,  by  expe- 
riment, the  rate  of  Increase.  The  practical  application,  too,  of  the 
fact,  and  the  necessity  of  establishing  it  before  observations  made  on 
persons  labouring  under  disease  can  have  any  value,  have  been 
entirely  overlooked.  Both  Dr.  Graves  and  Dr.  Knox  have  regarded 
the  effect  produced  by  change  of  posture  as  a  measure  of  debility. 
Since,  however,  the  pulse  of  persons  in  perfect  health,  when  raised 
beyond  its  natural  frequency,  undergoes  changes  as  great  as  those 
stated  to  take  place  in  cases  of  debility,  further  obsiervations  are 
necessary,  before  the  effect  produced  upon  the  pulse  by  change  of  pos- 
ture can  be  employed  as  an  "  asthenometer." 

The  limit  of  the  effect  produced  upon  the  pulse  of  healthy  males 
by  a  change  from  the  erect  to  the  recumbent  posture  may  be  stated 
at  somewhat  less  than  half  the  frequency  of  the  pulse  in  the  erect 
posture.  The  greatest  effect  observed  in  healthy  males  in  a  state  of 
rest  is  44  in  a  pulse  of  98 :  in  a  pulse  raised  by  exercise  to  128,  the 
effect  was  56 :  the  greatest  proportional  effect  observed  was  47  in  a 
pulse  of  101.  Out  of  some  hundred  experiments  (made  on  healthy 
males,  I  have  never  met  with  an  instance  in  which  the  difference  be- 
tween standing  and  lying  amounted  to  a  half  of  the  frequency 
standing.  The  limit,  therefore,  is  probably  less  than  half  of  that 
frequency. 

With  regard  to  the  character  of  the  pulse  in  the  several  postures, 
Dr.  Graves's  opinion  seems  to  be  correct.  He  states,  that  the 
pulse  is  evidently  stronger  in  the  horizontal  than  in  the  erect  posture, 
and  that,  consequently,  its  maximum  of  strength  and  minimum  of 
frequency  are  attained  together  t."  Robinson  +  also  says,  that  "  when 
a  body  first  stands  up  and  begins  to  move,  the  pulse  is  smaller  than 
it  was  before."  With  a  view  of  determining  this  point,  I  have  re. 
peatedly  kept  my  finger  on  the  pulse,  with  the  same  degree  of  pres- 
sure, before,  during,  and  after  a  change  from  one  posture  to  another ; 
and  have  little  doubt  that  the  pulse  is  less  full  in  the  erect  than  in 
the  sitting,  and  in  the  sitting  than  in  the  recumbent  position. 

There  is  one  fact,  which,  as  it  may  throw  some  light  on  the  cause 
of  the  numerous  exceptions  to  general  rules,  ought  not  to  be  omitted. 
It  is,  that  these  exceptions  become  less  numerous  as  the  pulse  becomes 
more  frequent.     Thus,  of  fifty  experiments  in  which  the  pulse  was 

*  "  If  the  pulse  is  but  60,  the  diflFerence  is  generally  not  more  than  5  or  8, 
and  the  difference  increases  tcith  the  frequency  of  the  pulse  at  the  time  of  the 
eJtperiment:  thus,  if  it  has  been  raised  to  90  or  100  by  moderate  exercise,  it  is 
not  unusual  to  find  the  difference  20  or  30." — Dublin  Hospital  Reports,  VoLV. 

+  Loc.  cit.  p.  564.  X  Treatise  on  the  Animal  Economy,  p.  178. 
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between  51  and  70  inclusive,  18  were  exceptions;  of  50  others  in 
which  the  pulse  was  between  71  and  90  inclusive,  14  were  excep- 
tions; when  the  pulse  ranged  from  91  to  100,  there  were  11  ex- 
ceptions ;  whilst  there  was  but  one  exception  in  twenty  experiments 
in  which  the  pulse  ranged  from  111  to  130.  Fifty  experiments 
made  on  healthy  males  in  a  state  of  rest,  whose  pulses  were  be- 
tween 61  and  80,  gave  25  exceptions;  whilst  fifty  other  experiments 
on  pulses  ranging  from  81  to  100,  gave  11  only.  In  experiments 
made  upon  my  own  pulse,  the  exceptions  were  as  follow  : — when  the 
pulse  was  between  51  and  70,  there  were  17  exceptions  in  50  ;  between 
71  and  90,  15  exceptions;  and  between  91  and  110,  14  exceptions; 
whilst  twenty-five  experiments  on  pulses  between  111  and  120  gave 
but  2  exceptions.  The  exceptions  to  general  rules,  therefore,  are  more 
numerous  as  the  pulse  is  less  frequent  I  may  here  remark,  that  the 
same  rule  seems  to  obtain,  with  respect  to  irregular  and  intermitting 
pulses ;  but  the  experiments  on  which  this  statement  rests,  though 
sufficiently  numerous  to  make  it  in  the  highest  degree  probable,  do 
not  yet  amount  to  a  sufficient  number  for  publication. 

I  now  proceed  to  discuss  a  question  of  some  interest ; — I  mean, 
the  cause  of  the  different  frequency  of  the  pulse  in  different  postures  of 
the  body.  In  reasoning  on  this  subject,  it  is  necessary  to  distinguish 
carefully  between  the  effect  due  to  the  act  of  change  from  one  pos- 
ture to  another,  and  that  which  results  from  a  continuance  in  the 
several  postures.  More  than  one  author  has  evidently  confounded 
the  one  with  the  other  ;  and  by  so  doing,  has  rendered  his  ideas  of 
the  actual  cause  indistinct.  Admitting  the  correctness  of  the  most 
common  opinion,  which  attributes  the  effect  produced  by  change  of 
posture  to  muscular  contraction,  it  is  obvious  that  the  effort  by  which 
the  position  of  the  body  is  changed  may  mix  itself  up  with  that  by 
whicli  the  several  postures  are  maintained  :  and  as,  in  my  own  expe- 
riments, the  pulse  was  felt  soon  after  each  change  of  position,  it 
becomes  necessary  to  determine  whether  or  not  any  part  of  the  effect 
is  due  to  the  mere  change ;  and  if  so,  what  part  of  it.  This  ques- 
tion admits  of  a  very  easy  solution.  I)r.  (i raves  has  already  bhewn, 
that  when  tlie  posture  of  the  body  was  clianged  without  any  effort 
of  its  own  muscles,  "  the  difference  between  the  frequency  in  the 
horizontal  and  erect  postures  was  not  less  than  when  muscular 
exertion  was  used  *."  The  mode  in  which  he  etfecti'd  this  change 
is  not  stated.  I  submitted  the  question  to  experiment,  in  the  following 
manner: — A   board   about   seven  feet  in   lengtli  was  provided   at 

•  Op.  cit.  p.  562. 


hy  Change  of  Posture.  103 

one  end  with  a  support  for  the  feet,  fixed  at  right-angles  to  it;  and 
was  made  to  revolve  freely.     By  this  means  the  body  could  be  con- 
veyed, without  any  effort  of  its  own,  from  the  erect  posture,  in  which 
it  was  supported  by  the  contraction  of  its  own  muscles,  to  the  hori- 
zontal.   An  average  of  twenty  experiments  on  males,  whose  mean  age 
was  16,  gave  the  following  results — Standing  88.60;  lying  76.80: 
difference  11 .80.    A  mean  of  the  same  number  of  experiments  made 
on  the  same  persons,  and  under  precisely  the  same   conditions  as 
those  contained  in  the  table,  gave  the  following  numbers — Standing 
87.15;  l}'ing  74.40:  difference  between  standing  and  lying,  12.75. 
In  tlie  experiments  made  with  the  revohing  board,  the  erect  position 
of  the  body  was  somewhat   more  restrained  than  in  the  common 
experiment,  and  the  head  was  not  raised  :  these  circumstances  may, 
perhaps,  explain  the  slight  difference  in  the  result  of  the  two  classes 
of  experiment ;  a  difference  amounting  to  somewhat  less  than  one 
beat.     Since,  then,  the  mere  act  of  changing  the  posture  of  the  body 
contributes  little,  if  at  all,  to  the  different  frequencies  of  the  pulse  in 
the  several  positions,  we  are  brought  back  to  the  question,  On  what 
does  that  difference  depend  ?     And  it  is  not  a  little  remarkable,  that 
though  the  effect  produced  by  change  of  posture  has  been  recognised 
by  so  many  obsersers,  known  to  be  considerable,  and  thought  to  be 
important,  no  attempt  has  yet  been  made  to  ascertain  the  cause  by 
experiment.    It  is  true,  that  the  real  cause  has  been  surmised  by 
some,  and  assumed  by  others,  but  it  has  been  demonstrated  by  none  ; 
whilst  explanations  have  been  advanced,  which  a  moment's  reflection 
on  the  facts  we  already  possess  would  have  shewn  to  be  inadmissible. 
Bryan  Robinson  evidently  assumes,   that  the  effect  produced  by 
change  of  posture  is  due  to  muscular  contraction;  for  he  mentions  it 
at  the  same  time  with  the  effect  of  exercise : — thus,  "  The  pulse,  in  a 
minute,  of  a  man  lying,  sitting,  standing ;  or  walking  at  the  rate  of  two 
miles  in  an  hour,  at  the  rate  of  four  miles  in  an  hour,  or  running  as 
fast  as  he  could;  were,  64,  68,  78,  100,  140,  and  150  or  more.    When 
a  body  stands  up,  the  pulse  begins  to  grow  quicker  the  very  instant 
the  body  begins  to  rise,  or  the   soul  begins  to  exercise  the  power 
which  raises  it :  and  when  a  body  moves,  it  grows  still  quicker,  and 
the  soul  exercises  more  power  to  move  the  body,  in  proportion  to  the 
quickness   of  the  motion"*.     Falconer t,  without  distinctly  stating 
that  the  change  produced  by  posture  is  the  effort  of  muscular  con- 
traction, says — "  Even  the  little  effort  that  is  necessary  to  preserve  the 
body  in  a  standing  posture  is  sufficient  to  produce  a  very  percepti- 
ble increase  of  pulse  above  what  it  was  in  a  sitting  or  recumbent 

•  Op.  cit.  pp.  177-8.  t  Op.  cit.  p.  34. 
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posture."  Knox  does  not  hesitate  to  assign  the  same  cause  which  is 
assumed  by  Bryan  Robinson  and  Falconer,  and  surmised  by  the 
reviewer  of  an  attempt  made  by  Blackley  to  explain  the  effect  of 
posture  on  the  pulse.  Such  a  weight  of  testimony  would  appear 
decisive  of  the  question.  Dr.  Graves*,  however,  says,  that  he  "  cannot 
advance  even  a  plausible  conjecture  concerning  the  reason  why  a 
change  of  position  should  so  affect  the  frequency  of  the  pulse :"  and 
adds  further,  that  it  was  natural  to  conclude,  from  his  experiments, 
"  that  posture  alone  was  the  cause  of  the  retardation  observed  in  the 
body  when  placed  horizontally,"  p.  562 : — in  other  words,  the  effect 
produced  upon  the  pulse  by  change  of  posture  is  due  to  posture. 
The  difference  in  the  position  of  the  heart,  or  of  its  valves,  has  been 
also  assigned  by  some  as  the  cause  t ;  and  the  more  or  less  favoura- 
ble position  of  the  body,  in  respect  to  gravity,  by  others-  Arnott } 
seems  to  be  of  this  latter  opinion ;  for  he  says,  "  that  when  the  heart 
has  to  send  blood  upwards,  it  requires  to  act  more  strongly  than  when 
the  body  is  horizontal,  and  the  pulse  increases  5  or  6  beats  in  a  mi- 
nute." The  facts  which  we  already  possess  seem  quite  sufficient 
to  decide  the  question  against  the  two  last-assigned  causes  ;  for  if  we 
compare  the  difference  between  the  erect  and  sitting  postures  with 
that  which  takes  place  between  the  sitting  and  recumbent,  we  shall  see 
that  the  former  is  at  least  twice  as  great  as  the  latter :  hence,  then,  all 
those  explanations  must  be  imperfect,  which  depend  upon  conditions 
remaining  constant  where  that  difference  is  the  greatest,  and  varying 
only  where  that  difference  is  the  least.  Now,  the  explanation  given 
by  Arnott,  as  well  as  the  other  to  which  I  have  alluded,  is  evidently 
in  this  predicament ;  for  the  position  of  the  principal  vessels  of  the 
body  is  nearly  the  same  in  the  erect  and  sitting  posture,  between 
which  the  greatest  difference  takes  place ;  but  totally  different  in  the 
sitting  and  recumbent  postures,  between  which  the  difference  is  com- 
paratively trifling.  The  same  remark  applies,  with  equal  and  even 
greater  force,  to  the  position  of  the  heart  and  of  its  valves.  These 
explanations  being  quite  untenable,  it  is  obvious  that  we  must  seek 
for  a  reason  in  some  circumstance  which  varies  as  the  frequency  of 
the  jjuIhc  itself  varies.  Such  a  circumstance  (and  it  is  the  only  one 
which  I  know  of,  or  can  readily  imagine)  is,  muscular  contraction. 
That  this  is  the  real  cause,  is  rendered  probable  by  the  reflection,  that 
the  contraction  of  the  muscles  is  necessarily  greater  in  the  erect 

*  Op.  cit.  p.  570. 

+  If   I   am   not  mist.iL.n     Dr    r.r.iM-^  imlincs  to  t\\v  first  (tf  tlu'sc.  and 
Blackley  to  the  latter. 
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than  in  the  sitting,  and  in  the  sitting  than  in  the  recxuabent  posture ; 
and  that  as  regards  the  amount  of  muscular  contraction,  the  diffe- 
rence between  the  erect  and  sitting  is  clearly  greater  than  between 
the  sitting  and  recumbent  positions.  We  are  thus  brought  back 
to  the  cause  which  has  been  so  confidently  assumed,  and  which 
may  appear  to  many  persons  to  require  no  proof.  The  presump- 
tion, indeed,  in  favour  of  this  cause  is  sufficiently  strong.  Muscular 
contraction  increases  the  frequency  of  the  pulse :  now,  some  degree 
of  muscular  contraction  is  obviously  required  to  support  the  body, 
either  in  the  erect  or  sitting  posture ;  therefore  some  part,  at  least, 
of  the  effect  produced  by  change  of  posture  may  be  justly  ascribed 
to  muscular  contraction.  But  the  question,  whether  any  conside- 
rable part  of  that  effect  is  due  to  this  cause,  still  remains  unan- 
swered: and  some  will  still  incline  to  the  opinion  that  the  causes 
already  alluded  to  contribute  their  share  to  the  result.  I  know  of 
no  way  in  which  this  opinion  can  be  disproved,  but  by  placing 
the  body  under  such  circumstances,  that  all  the  assigned  causes, 
except  the  contraction  of  the  muscles,  shall  be  eliminated.  This  is 
so  easUy  effected,  and  affords  so  conclusive  a  proof,  that  the  neglect 
of  it  is  matter  of  surprise.  The  following  simple  experiments  seem 
decisive  of  the  question: — 

The  mean  difference  between  standing  mthout  support,  and  leaning 
— the  same  position  of  the  body  being  as  nearly  as  possible  preserved 
— amounted,  in  twelve  experiments  made  upon  myself,  to  12  beats ; 
being  precisely  the  same  difference  which  took  place,  at  the  same 
time,  between  standing  and  sitting.  The  mean  of  eight  experiments 
made  on  other  healthy  males  was  8  beats. 

The  same  result  followed  a  similar  experiment  in  the  recumbent 
posture.  The  body  was  first  supported  by  two  chairs,  placed,  the 
one  under  the  head  and  shoulders,  the  other  under  the  feet :  after  the 
pulse  had  been  counted,  a  third  support  was  put  under  the  back.  In 
the  first  case,  an  average  of  five  experiments  gave  SO  beats  ;  in  the 
second,  66;  being  a  difference  of  14  beats.  The  greatest  difference 
was  25  ;  the  least,  8. 

The  next  experiment  was  made  to  ascertain  the  difference  in  the 
frequency  of  the  pulse  when  the  body  was  in  the  sitting  posture  ;  and 
the  back  first  supported,  and  then  unsupported.  A  mean  of  ten  ex- 
periments, made  upon  myself,  gave  the  following  numbers : — Back 
supported,  SO ;  unsupported,  87  ;  being  a  difference  of  7  beats.  In 
this  case,  the  pulse  was,  in  each  instance,  raised  above  its  natural 
firequency  in  a  state  of  rest. 

In  the  last  experiment  which  I  shall  mention,  the  body  was  placed 
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in  the  sitting  posture,  with  the  \e^s  raised,  and  extended  at  right- 
angles  to  it ;  and,  as  in  the  last  case,  the  back  was  first  unsupported, 
and  then  supported.  Twenty  experiments  made  upon  myself  give 
the  following  results : — Back,  unsupported,  86;  supported,  68  ;  being 
a  difference  of  18  beats.  The  mean  result  of  fifteen  experiments  of 
the  same  kind,  made  on  healthy  males,  is — Back  unsupported,  80  ; 
supported,  68 ;  being  a  difference  of  12  beats. 

These  experiments,  though  carefully  made  and  correctly  stated,  are 
not  so  numerous  as  those  already  adduced ;  as  my  object  in  making 
them  was,  not  to  supply  average  results,  which  might  prove  practically 
useful,  but  simply  to  ascertain  facts.  In  the  first  experiment,  the  dif- 
ference between  standing  and  leaning  was  exactly  the  same  as 
between  standing  and  sitting :  in  the  last,  the  difference  between  the 
unsupported  and  supported  positions  of  the  body  amounted,  in  my 
own  case,  to  the  difference  between  standing  and  lying,  when  the 
pulse  in  the  erect  posture  is  86 ;  and  in  the  experiments  made  upon 
others,  to  little  less  than  the  effect  of  a  change  from  standing  to 
lying,  when  the  pulse  in  the  erect  posture  is  80.  Now,  in  all  these 
experiments,  the  position  of  the  heart  and  of  its  valves,  as  well  as 
that  of  the  larger  vessels  of  the  body,  remained  the  same :  the  amount 
of  muscular  contraction  alone  varied.  Hence,  then,  in  cases  where 
the  other  causes  which  have  been  assigned  are  carefully  excluded,  the 
contraction  of  the  muscles,  which  is  necessary  to  support  the  body  in 
certain  positions,  is  sufficient  to  produce  a  considerable  increase  of 
frequency  in  the  pulse ;  and  a  comparison  of  the  amount  of  that  in- 
crease, with  the  difference  between  standing  and  sitting,  or  standing 
and  lying,  gives  the  strongest  possible  confirmation  to  the  opinion 
which  has  been  so  frequently  stated.  These  considerations,  therefore 
added  to  those  which  have  been  already  advanced,  seem  fully  to  jus- 
tify the  conclusion,  that  the  effect  produced  upon  the  pulse  by  change 
of  posture  is  due  to  muscular  contraction :  and  if  we  are  w  urranted 
in  stating  thus  much,  we  may  go  yet  a  step  further,  and  assert, 
that  muscular  contraction,  whether  employed  to  change  the  position 
of  tlie  body  or  to  maintain  it  in  the  same  position,  accelerates  the 
pulse;  and  the  effects  produced  by  change  of  posture  form  merely  a 
particular  case  of  this  more  general  law.  If  this  conclusion  is  legi- 
timate, another  step  has  been  made  towards  the  great  object  of  all 
our  scientific  inquiries — the  merging  particular  facts  in  general  laws  ; 
which,  if  it  have  no  better  tendency  thau  to  render  science  more  com- 
pact, will  not  be  without  its  use. 

With  regard  to  the  cause  or  causes  of  the  numerous  exceptions  to 
general  rules,  I  shall  not,  at  present,  hazard  a  conjecture.    I  entertain 
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no  doubt,  however,  that  they  will  admit  of  a  satisfactory  explanation. 
The  practical  application  of  the  facts  which  have  been  stated  is  also  a 
subject  of  considerable  interest ;  and  I  am  now  collecting  materials 
which  will  enable  me  to  discuss  the  question,  at  no  very  distant  period. 

I  will  now  bring  my  observations  to  a  close,  by  re-stating,  as  briefly 
as  possible,  the  several  facts  which  have  been  established. 

1.  In  healthy  males  of  the  mean  age  of  27  years,  in  a  state  of 
rest,  the  number  of  the  puke  is,  Standing  79,  Sitting  70,  and  Lying 
67  ;  the  difference  between  standing  and  sitting  being  9  beats ;  be- 
tween sitting  and  lying,  3  beats ;  and  between  standing  and  lying, 
12  beats.  When  all  exceptions  to  the  general  rule  are  excluded,  the 
numbers  are.  Standing  81,  Sitting  71,  and  Lying  66  ;  the  difference 
between  standing  and  sitting  being  10  beats ;  between  sitting  and 
lying  5  beats;  and  between  standing  and  lying  15  beats.  The 
same  differences  expressed  fractionally,  are  as  follow,  inclusive  of 
exceptions;  5,  j5>  5  ;  exclusive  of  exceptions,  |,  j^,  |. 

2.  The  extremes  are  very  remote  from  the  mean  results.  Thus, 
the  greatest  difference  between  standing  and  sitting  is  ^,  the  least  j^, 
of  the  frequency  standing ;  the  greatest  difference  between  sitting 
and  lying  is  5  ;  the  least  ^  of  the  frequency  sitting :  whilst  between 
standing  and  lying,  the  difference  may  be  somewhat  less  than  |,  and 
as  little  as  ^  of  the  frequency  standing.  The  greatest  difference  ob- 
served amounts  to  somewhat  less  than  J  of  the  frequency  standing. 

3.  The  exceptions  are  as  follow : — To  the  general  law,  that  the 
pulse  is  less  frequent  sitting  than  standing,  there  is  1  exception  in  12 
experiments :  to  the  general  law,  that  the  pulse  is  less  frequent  lying 
than  sitting,  there  are  3  exceptions  in  10  experiments:  to  the  general 
law,  that  the  pulse  is  less  frequent  lying  than  standing,  there  is  I 
exception  in  14  experiments.  The  total  number  of  instances  in 
which  1  or  more  exceptions  to  general  rules  occurs,  is  34,  or  somewhat 
more  than  1  in  every  3. 

4.  The  effect  produced  by  change  of  posture  increases  as  the  fre- 
quency of  the  pulse  increases.    For  the  rate  of  increase,  see  Table  IIL 

5.  The  exceptions  to  the  general  rule  are  more  numerous  as  the 
pulse  is  less  frequent 

6.  The  effect  produced  upon  the  pulse  by  change  of  posture  is  due 
to  muscular  contraction. 

7.  Muscular  contraction,  whether  employed  to  change  the  position 
of  the  body,  or  to  maintain  it  in  the  same  position,  accelerates  the 
pulse  ;  and  the  effects  produced  by  change  of  posture  form  but  a  par- 
ticular case  of  this  more  general  law. 
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EXPERIMENTAL  INQUIRY* 

HESFECTIKG  THE 

PROCESS  OF  REPARATION 

AFTER 

SIMPLE  FRACTURE  OF  BONES. 
BY  BRANSBY  B.  COOPER,  F.R.S. 


In  the  series  of  Experiments  on  the  progress  of  Repara- 
tion after  Simple  Fracture,  which  I  have  already  published  in 
No.  IV.  of  Guy's  Hospital  Reports,  the  appearances  presented 
on  each  succeeding  day  are  described  ;  but  in  prosecuting  the 
investig:ation,  I  have  found  it  useless  to  enter  into  the  detail 
at  intervals  so  short ;  for  after  the  period  of  the  callus  being 
formed  around  the  fractured  extremities  of  the  bone,  the 
reparative  process  advances  much  more  slowly  than  before ; 
and  several  days  are  required  to  intervene,  before  any  change 
has  occurred,  worthy  of  particular  description. 

The  last  series  ended  with  the  description  of  a  bone  which 
had  been  fractured  eight  days  pre\dously:  in  which  it  was 
observed  that  a  high  degree  of  vascularity  had  taken  place  in 
the  callus,  especially  where  it  was  attached  to  the  periosteum ; 
which,  indeed,  had  itself  the  appearance  of  having  been 
converted  into  cartilage,  and  upon  which  small  specks  of 
earthy  matter  were  deposited. 

Upon  the  examination  of  the  subsequent  experiments,  on 
the  ninth,  tenth,  and  eleventh  day  after  fracture,  but  little 
change  was  foimd  to  have  taken  place ;  nor  were  the  further 
steps  towards  reparation  sufficiently  advanced  to  require 
delineation.  The  fractured  extremities  of  the  bones  were  in 
each  preparation  imbedded  in  a  mass  of  vascular  callus, 
which  adhered  firmly,  not  only  to  the  bones,  but  also  to  the 
muscles,  more  especially  at  those  points  where  the  fractured 

*  Continued  from  Vol.  II.  p.  1 96. 
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ends  of  the  bones  would  have  otherwise  produced  a  great 
degree  of  irritation. — The  cancellated  texture  at  the  fractured 
extremity  of  the  bones  was,  in  every  instance,  found  enclosed 
by  highly  vascular  callus,  in  which  were  found  small  deposi- 
tions of  earthy  material. 

The  preparation  of  the  thigh-bone  of  a  rabbit,  killed  twelve 
days  after  it  had  been  fractured,  offers,  however,  sufficient 
signs  of  reparative  progress  to  render  it  fitted  for  description 
and  delineation;  and  will  therefore  form  the  commencement 
of  the  second  series  of  my  experiments. 

Exp.  9. 

(See  Plate  I.  Fig.l.) 

This  drawing  exhibits  the  right  thigh-bone  of  a  rabbit, 
which  had  been  fractured  twelve  days  prior  to  its  death,  the 
limb  having  been  injected  with  coloured  size.  Before  com- 
mencing dissection,  there  was  but  little  appearance  of  defor- 
mity; the  degree  of  shortening  being  slight,  from  tlie  just  co- 
aptation of  the  fractured  extremities  of  the  bone.  The  muscles 
presented  nearly  their  natural  appearance;  requiring,  how- 
ever, careful  dissection  from  the  surface  of  the  callus;  to 
which,  at  some  points,  they  not  only  closely  adhered,  but 
partly  partook  of  a  cartilaginous  character,  particularly  where 
they  would  have  been  otherwise  most  exposed  to  irritation, 
from  irregularities  of  the  bony  surface. 

The  exterior  surface  of  the  callus,  on  its  anterior  and 
posterior  aspects,  presented  a  smooth  surface,  allowing  of  the 
ready  and  free  motion  of  the  flexor  and  extensor  muscles  of 
the  knee-joint ;  but  laterally  the  callus  was  roughened,  as  if 
for  the  firmer  attachment  of  the  abductor  and  adductor 
muscles  of  the  thigh.  When  all  the  soft  parts  were  removed 
from  the  bone,  the  parallel  position  of  the  two  fractured 
portions  was  so  perfect,  that  a  very  slight  deviation  from  the 
natural  direction  of  the  thigh-bone  could  be  observed,  which 
occurred  from  the  lower  fractured  end  being  somewliat  drawn 
backwards;  not  sufficiently,  however,  to  have  rendered  tlie 
limb  incapable  of  supjwrting  its  natural  share  of  the  weight 
of  the  body.  A  section  was  next  made  through  tlie  whole 
length  of  the  bone;  when  the  interior  of  the  callus  presented 
a    firm    cartilaginous    mass,    completely    surromiding    the 
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fractured  portions,  perfectly  enclosing  their  cancelli,  and 
extending  some  distance  into  the  medullary  ca\'ity  of  each 
portion. 

In  the  centre  of  the  callus  between  the  ends  of  the  bone,  a 
ca^^ty  was  foimd  (which  is  represented  in  the  drawing)  filled 
with  lymph,  tinged  with  blood;  wliich  had  been  produced 
probably  by  some  irritation  leading  to  an  inflammation,  and 
softening  down  of  the  cartilage. 

The  membrane  covering  the  exterior  of  the  cartilage 
seemed  to  be  derived  from  the  aponeuroses  of  the  muscles 
which  passed  over  it,  being  also  intimately  connected  and 
even  continuous  ^vith  the  periosteum  of  the  thigh-bone : 
these  points  of  connection,  however,  were  not  in  the  im- 
mediate vicinity  of  the  fracture ;  so  that  a  considerable  portion 
of  denuded  bone  at  each  end  extended  into  the  callus ;  which 
seemed,  in  fact,  to  be  as  much  derived  from  the  bone  itself  as 
from  the  surrounding  structures.  The  vessels  of  the  two 
membranes  frequently  anastomosed ;  and  the  vascularity  of 
each  was  most  conspicuous  at  their  point  of  junction ;  each 
membrane,  however,  deri\-ing  its  blood  from  a  different 
source; — that  of  the  callus  from  the  blood-vessels  of  the 
muscles,  wliile  the  periosteum  was  supplied  from  those  of  the 
bone. 

In  the  lower  fractured  portion  of  the  thigh-bone,  between 
the  callus  and  epiphysis,  a  considerable  hollow  was  situated, 
lined  by  a  highly  vascular  membrane,  e^'incing  the  important 
share  the  bone  takes  in  its  own  reparation ;  wliile  tlie  epiphysis 
itself  maintained  its  perfectly  natural  appearance. 

The  progress  towards  reparation  in  this  experiment  is  very 
distinct,  and  was  e^^dent  even  before  any  dissection  had 
been  made  from  the  slight  distortion  which  remained;  the 
fractured  extremities  of  the  bone  being  nearly  approximated 
by  the  contraction  of  the  callus.  Tliis  preparation  also  shews 
how  the  formation  of  the  callus  depended  upon  the  deposition 
from  tlie  surrounding  soft  parts ;  from  the  periosteum ;  and, 
more  particularly,  from  the  bone  itself;  pro\'ing  the  activity 
of  the  osseous  system  in  accomplishing  tlie  process  of  con- 
solidation. 
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Exp.  10. 

(See  Plate  I.  Fig.  2.) 

This  figure  represents  tlie  thigh-bone  of  a  rabbit  which 
had  been  fractured  sixteen  days  prior  to  the  animal's  death : 
and  the  examination  of  the  limb  took  place  a  few  hours  after. 
Upon  dissection,  a  degree  of  deformity,  usually  following  the 
experiment  upon  a  rabbit,  presented  itself,  and  to  a  much 
greater  extent  than  in  the  last  instance ;  probably  depending 
upon  the  greater  degree  of  the  obliquity  of  the  fracture,  and 
the  more  irritable  temperament  of  the  animal. 

In  removing  the  muscles,  the  dissection  was  difficult, 
from  their  very  firm  attachment  to  the  osteo-cartiluijinous 
mass;  into  which,  indeed,  they  seemed  themselves  to  be 
partly  converted,  by  a  deposition  of  cartilage  between  the 
muscular  fibres ;  which  materially  altered  their  natui*al  ap- 
pearance, and  rendered  them  infinitely  less  liable  to  suffer 
from  the  irritation  of  the  fractured  extremities  of  the  bone, 
as  well  as  converting  them  into  a  structure  capable  of  main- 
taining that  degree  of  rest  essential  to  reparation. 

When  the  muscles  were  removed  from  the  femur,  a  very 
slight  extent  of  motion  could  be  produced  between  tlie  two 
fractured  portions ;  and  the  little  motion  that  did  exist,  was 
evidently  depending  upon  the  elasticity  of  the  cartihige,  and 
not  upon  any  attempt  at  tlie  formation  of  a  new  joint ;  indi- 
cating a  considerable  degree  of  advancement  towards  bony 
union.  The  membrane  covering  the  callus  was  thick  and 
highly  vascular,  especially  at  tlie  sides  of  the  fracture,  where 
numerous  vessels  might  be  seen  passing  in  between  tlie  two 
bones. 

Upon  a  section  being  made  through  the  callus,  the  two 
ends  of  the  bone  were  found  perfectly  surrounded  by  it,  and 
it  even  entered  into  tlie  openings  of  their  cancel li,  as  well  as 
filling  up  the  8{)ace  therein;  being  in  tliis  situation  not  only 
vascular,  but  studded  with  numerous  spicuhe  of  earthy  matter. 
Upon  sawing  through  tlie  shaft  of  tlie  bone,  the  medullary 
cavity  seemed  enlarged,  as  if  by  the  absorption  of  tlie  com- 
pact structure ;  and  the  lining  membrane  shewed  every  indi- 
cation of  active  inflammation ;  which  did  not,  however,  extt^nd 
to  the  epiphysis  of  citlier  portion  of  bone. 

The  com])act  structure  of  the  bone  towards  each  fracturt(i 
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end  was  softened,  as  if  deprived  of  its  earthy  matter  by  in- 
terstitial absorption ;  and  was  not  only  intimately  connected 
with  the  surrounding  callus,  but  presented  nearly  the  sstme 
degree  of  vascularit\'.  Tlie  direction  of  the  more  exuberant 
supply  of  callus  in  this  preparation  is  well  worthy  of  attention ; 
as  shewing  how  it  has  been  deposited  in  such  a  position  as  to 
render  the  repaired  bone,  upon  completion  of  union,  better 
fitted  to  support  tlie  weight  and  motion  of  the  animal. 

At  the  first  view  of  tliis  drawing,  there  does  not  appear  to 
be  an  equal  progress  of  reparation  to  that  in  the  preceding 
experiment;  wliich  depends,  probably,  upon  the  greater 
degree  of  obliquity  of  the  fractured  bone :  but  still,  the 
contraction  of  the  callus,  its  hig^h  state  of  vascularitv,  and 
the  numerous  depositions  of  earthy  matter,  are  all  indications 
of  its  advancement  towards  union. 


A  cat  was  chosen  for  the  subject  of  the  following  expe- 
riment, to  ascertain  whether  the  consolidation  would  not 
proceed  more  quickly  in  this  animal  than  in  the  rabbit; 
in  which,  progression  is  produced  by  such  sudden  and 
\'iolent  contractions  of  the  muscles  of  its  posterior  extre- 
mities, as  to  be  likely  to  interfere  with  the  process  of  repara- 
tion. Nor  can  this  variation  interfere  with  the  series  of 
experiments ;  as  the  object  is,  not  to  ascertain  the  period  of 
reunion,  but  merely  the  process  by  which  nature  perfects  the 
cure  of  fracture. 

Exp.  11. 
(See  Plate  I.  Fig.  3.) 

A  full-grown  cat,  the  subject  of  this  experiment,  was  killed 
twenty-one  days  after  the  right  thigh-bone  had  been  frac- 
tured; and  the  limb  was  injected  with  size.  Upon  examina- 
tion, the  following  appearances  presented  themselves: — A 
very  considerable  degree  of  motion  existed  between  the 
fractured  extremities  of  the  bone ;  although  a  great  quantity 
of  callus  was  thrown  out,  particularly  on  the  outer  side  of  the 
limb,  where  a  projection  was  very  evident,  produced  princi- 
pally by  the  upper  portion  of  the  bone.  The  limb  was  much 
shortened,  and  considerably  distorted.  Upon  dissecting  off 
the  muscles,  nothing  abnormal  presented  itself  beyond  their 
shortening,  to  accommodate  themselves  to  the  diminished 

I  2 


116     Mr.  Bransby  Cooper  on  the  Process  of  Reparation 

length  of  the  limb,  and  their  firm  adhesion  to  the  most  pro- 
minent parts  of  the  callus.  When  the  muscles  were  removed, 
the  periosteum  of  the  thigh-bone,  as  it  descended  along  the 
shaft,  towards  the  fracture,  appeared  to  become  more  and 
more  vascular ;  and  in  the  immediate  vicinity  of  the  injury, 
to  be  softer  and  tliicker,  sending  numerous  minute  vessels 
into  the  cylinder  of  the  bone,  which  itself  had  become 
softened  and  perforated  by  many  small  foramina,  to  convey 
the  minute  ramifications  into  the  interior.  The  cartilaginous 
tumor  suiTounding  the  ends  of  the  bone  was  covered  by  a 
firmly-adliering  fibrous  membrane,  connected  with  the  peri- 
osteum above  and  below  the  fracture,  and  scarcely  separable 
from  the  callus,  while  its  external  surface  most  intimately 
adhered  to  the  various  muscles  which  passed  over  it.  Fi*om 
these  muscles  it  derived  its  supply  of  blood ;  the  vessels  of 
which,  probably  originally  only  capillary,  had  now  become 
distended  with  injection,  and  could  be  traced  through  the 
callus,  and  anastomosed  frequently  with  the  vessels  of  the 
bone.  On  dividing  the  cartilaginous  tumor  surrounding  the 
fractured  bone,  posteriorly  the  knife  was  opposed  by  new 
osseous  matter,  which  connected  the  two  sides  of  the  broken 
shaft.  It  was  necessary  to  break  through  this  portion, 
to  exliibit  the  new  structure :  and  this  is  preferable  to  tlie 
use  of  the  saw,  when  the  new'  bone  is  suflBciently  soft  to 
permit  it ;  as  we  obtain  a  more  natural  dis})lay  than  when  the 
cells  are  broken  down  and  filled  witli  tlie  saw-dust.  The 
structure  between  the  bones  being  thus  exjx)sed,  tliere  might 
be  observed  numei*ous  small  blood-vessels  passing  from  tlie 
external  fibrous  and  adherent  capsule,  tlirougli  tlie  cartilagt\ 
which  subdivided  into  an  infinity  of  minute  branches,  enter- 
ing the  new  bony  deposit,  and  communicating  to  it  a  bright 
rosy  tint,  of  a  much  deejx^r  colour  thim  that  of  tlie  cartilage: 
although  the  vessels  of  the  latter  were  larger,  the  numerous 
capillaries  of  the  new  Iwny  dejwsit  apjHmred  tt)  be  the  true 
organs  of  its  growth  imd  nutrition.  There  still  nuiiaiiied  in 
this  limb  a  cavity  between  the  opposite  sides  of  the  adjacent 
fractured  extremities ;  in  which,  liowever.  a  ]K)rtion  of  c<Nigu- 
lable  lymi)h,  from  its  colour  evidently  recent,  and  jis  yet  un- 
organized, was  firmly  coherent,  and  attached  to  both  sides  of 
the  cavity,  shewing  the  manner  in  whicli  the  ultimate  union 
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was  to  be  effected.  The  OiJenings  made  into  tlie  cylinder  of 
both  portions  of  the  shaft  were  found  closed  by  earthy  or 
osseous  particles,  which  appeared  to  have  been  deposited  in 
the  coagulable  lymph,  originally  filling  this  ca\-itj',  to  be  sup- 
plied by  the  vessels  of  the  medullary  membrane,  or  internal 
nutrient  artery  of  the  bone. 

Exp.  12. 

(See  Plate  II.  Fig.  1.) 

The  tliigh-bone  of  a  full-grown  rabbit  was  fractured, 
and  the  animal  killed  twenty-nine  days  afterwards;  when, 
upon  dissection,  the  limb  ha\-ing  been  injected  witli  size,  the 
following  appearances  presented  themselves. — It  was  very 
ob\'ious,  however,  before  the  soft  parts  were  removed,  that 
the  bony  union  was  very  complete,  and  not  the  slightest  de- 
gree of  motion  could  be  produced,  nor  any  other  appearance 
of  deformity,  than  a  slight  shortening  of  the  limb.  The 
muscles  presented  a  natural  appearance;  being,  however, 
highly  injected  with  size,  and  seeming  abnormally  large; 
wliich  depended,  probably,  upon  their  permanent  contraction, 
to  adapt  themselves  to  the  diminished  length  of  the  limb. 
Uix)n  remo^•ing  them  from  the  bone,  they  were  found  to  be 
united  very  firmly  to  the  posterior  and  lateral  aspects  of  the 
callus ;  but  the  extensors  of  the  knee-joint  moved  freely 
over  its  anterior  surface.  In  the  pi"ogi*ess  of  this  dissection, 
numerous  ramifications  of  blood-vessels  of  the  muscles  could 
be  seen  nmning  into  the  membrane  covering  the  callus ;  from 
wliich  it  apj)eared  entirely  to  receive  its  blood,  although 
some  of  them  could  be  traced  anastomosing  with  tlie  vessels 
of  the  periosteum.  The  vascularit>'  of  tliis  new  membrane 
was  infinitely  greater  than  tliat  of  the  old  periosteimi.  Tlie 
callus  had  almost  entirely  been  converted  into  bone,  so  as  to 
present  very  little  further  deviation  from  the  natural  thickness 
of  the  thigh-bone  than  what  was  produced  by  tlie  overlapping 
of  the  two  fractured  extremities.  The  upjxjr  and  anterior 
projecting  portion  was  rendered  perfectly  smooth  by  tlie 
absorption  of  all  its  asperities,  and  presented  a  surface  well 
fitted  for  the  muscles  readily  to  play  over. 

The    inferior    and    posterior    projecting   extremit\'    was 
rounded ;  but  still  somewhat  rough  for  the  attachment  of  tlie 
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flexor  muscles,  which  were  with  difficulty  dissected  from  this 
portion  of  the  bone,  and  could  only  then  be  removed  at  the 
expense  of  the  periosteum.  On  each  side  of  the  callus,  at  the 
point  of  union  of  the  two  fractured  extremities,  apertures, 
nearly  as  defined  as  natural  foramina,  could  be  observ^ed  for 
the  passage  of  blood-vessels.  The  bone  was  now  divided,  by  a 
fine  saw,  in  a  vertical  direction,  from  before  to  behind ;  when 
it  could  be  seen  how  firmly  the  anterior  portion  of  the  femur 
was  united  by  bone  to  the  posterior  and  inferior  fractured 
portion,  as  well  as  the  extent  to  which  they  overlapped 
each  other.  This  imion  was  effected  by  the  deposit  of  new 
osseous  matter,  from  the  surfaces  of  the  extremities,  at  their 
point  of  contact,  as  well  as  by  a  considerable  deposition  from 
the  cartilage  which  closed  the  ends  of  the  fractured  extremi- 
ties ;  this  being  continuous  with  the  surrounding  callus.  The 
interior  of  the  cylinder  of  each  portion  of  the  thigh-bone, 
above  and  below  the  fracture,  were  filled  by  the  medulla,  and 
the  membrane  was  highly  injected ;  but  these  hollows  were 
not  continuous  with  each  other,  but  separated  by  a  strong 
septum  of  new  bone,  already  described  as  forming  their 
union,  in  which  no  appearance  of  cancellated  structure  was 
yet  obvious.  The  newly-deposited  bone  was  highly  vascular ; 
and  its  vessels  seemed  to  be  produced  by  the  anastomoses 
between  the  arteries  of  the  medullary  membrane  and  the 
new  periosteum,  the  latter  being  much  more  vascular  than 
the  ]>eriostcum  of  tlie  old  bone. 

Exp.  13. 

(See  Plate  II.  Fig.  2.) 
The  thigh-bone  of  this  rabbit  hatl  been  broken  five  weeks 
before  the  animal  was  killed,  and  tlie  limb  W5\s  iiijecttnl 
with  size.  The  dissection  of  the  muscles  from  the  callus 
was  easily  effected,  particularly  from  its  anterior  and  post- 
erior surfaces ;  while  to  its  lat<>nil  asjx'cts  they  adheretl 
lirmly,  jis  if  natunilly  inserUnl;  at  which  joints  the  fibres 
of  the  muscles  were  sejMinited  by  dejxisitions  of  callus. 
The  mem])rane  covering  tl»e  callus  wiw  highly  vjuscular,  de- 
riving its  l)l(Kxl  principilly  from  the  vesst'ls  of  the  adjiicent 
muscles,  whicli  freely  anastomosed  with  those  of  the  jX'rios 
tiMiiii.     Tlic  thigh-l>one  was  luucli  expanded  at  the  |H>int  «>! 
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union  of  the  fractured  extremities,  by  the  addition  of  new 
bony  matter ;  which  was  rendered  perfectly  smooth  by  the 
absorption  of  all  its  asperities  upon  its  anterior  and  posterior 
surfaces,  readily  allowing  the  motion  of  the  muscles ;  and  a 
distinct  groove  might  be  seen  behind,  for  the  passage  of  an 
artery  and  nerve.  Upon  the  membrane  being  detached  from 
the  surface  of  the  osteo-cartilaginous  mass,  it  presented  a 
highly-injected  or  vascular  surface,  which  was  rendered  par- 
ticularly distinct  by  contrasting  it  with  the  old  bone  when 
deprived  of  its  periosteum. 

On  making  an  oblique  section  through  the  whole  of  the 
callus,  the  bones  were  readily  separated ;  their  bond  of  union 
proving  to  be  a  firm  cartilage,  interspersed  with  numerous 
bony  spiculae,  which  gave  way,  with  a  grating  noise,  before 
the  edge  of  the  knife.  The  investing  membrane  of  the  callus 
greatly  exceeded  in  thickness  the  true  periosteum;  and  its 
blood-vessels  passed  through  tlie  substance  of  the  callus,  to 
anastomose  with  those  of  the  medullary  membrane :  but 
there  was  no  indication  of  cancellated  structure  in  either 
fractured  portion,  their  interior  being  entirely  filled  by  new 
osseous  matter,  so  that  in  this  situation  it  appeared  tliat  the 
progress  of  bony  imion  had  most  advanced. 

Exp.  14. 

(See  Plate  II.  Fig.  3.) 

A  cat  was  again  chosen  for  the  subject  of  experiment;  and 
the  animal  was  killed  six  weeks  after  its  thigh-bone  had 
been  fractured,  tlie  limb  being  minutely  injected  with  size. 
The  muscles  were  removed;  which  presented  nothing  ab- 
normal in  their  appearance,  beyond  being  somewhat  wasted. 
The  osteo-cartilaginous  deposit,  forming  the  bond  of  union 
of  tlie  two  fractured  extremities  of  the  bone,  connected  them 
as  nearly  as  possible  parallel  \vith  each  other;  although 
the  upper  overlapped  the  lower  extremity  to  nearly  the  ex- 
tent of  one-fifth  of  the  natural  length  of  the  femur.  The  two 
portions  were  very  firmly  connected  by  the  adventitious  depo- 
sit ;  which  was  not,  however,  completely  converted  into  bone, 
as  was  evident  by  tlie  degree  of  elasticity,  which  permitted 
a  slight  motion  upon  the  application  of  considerable  force. 

The  uniting  medium  between  the  bones  was   irregularly 
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nodulated  and  rough  on  each  lateral  surface;  but  its  anterior 
and  posterior  aspects  were  smooth,  and  somewhat  hollowed, 
as  if  by  the  action  of  the  extensor  and  flexor  muscles  of  the 
knee-joint,  as  they  played  over  these  surfaces. 

The  periosteum  was  adherent  to  the  shaft  of  each  portion  of 
the  bone,  up  to  the  points  of  their  union ;  where  it  seemed  to 
cease,  and  a  new  membrane  to  be  formed,  covering  the  car- 
tilaginous deposits,  and  performing  the  ftmction  of  jjerios- 
teum,  by  enclosing  the  newly-deposited  matter,  and  connect- 
ing it  with  the  surrounding  tissues. 

The  non-identity  of  the  two  membranes  was  manifest, 
from  the  difference  of  their  organization;  the  one  covering 
the  cartilage  being  much  more  vascular,  softer,  and  so  far 
separated  from  the  femur  as  to  be  placed  out  of  the  reach 
of  support  from  the  vessels  of  the  bone ;  while  the  old  peri- 
osteum, although  tliickened  and  inflamed,  still  retained  its 
fibrous  texture,  and  close  proximity  to  the  osseous  system. 

A  section  was  then  made,  with  a  fine  saw,  through  the 
whole  length  of  the  femur,  from  before  to  behind ;  by  whicli 
the  precise  extent  of  the  newly-deposited  cartilage  could  be 
appreciated,  presenting  a  thickness  equal  to  the  section  of  the 
cylinder  of  the  femur,  being  irregularly  studded  with  depo- 
sitions of  bone.  Both  fractured  extremities  of  tlie  bone  were 
found  tapering,  as  if  their  external  compact  structure  hati 
been  partly  absorbed  with  the  medullary  cavity  of  each;  and 
were  filled  with  cartilage  and  newly-deposited  bone,  oflering  a 
very  considerable  ossific  firmness,  particularly  at  tlie  lower 
extremity. 

In  this  preparation,  that  part  of  the  compact  structure 
of  tlie  femur  with  which  the  new  deposit  was  in  contact 
exliibits  clearly  an  interstitial  absorption,  and  proves  the 
active  parts  it  maintains  in  the  reparation  of  the  injury. 

Exp.  15. 

(See  Plate  III.  Fig.  1.) 
The  right  thigh-bone  of  a  nibbit  was  broken  on  tlie  5th  of 
April,  and  the  animal  wjis  killed  on  the  28tli  of  May;  making 
a  period  of  seven  weeks  and  four  days  after  tlie  injury  had 
been  inflicted.  Upon  the  removal  of  the  muscles,  there  was 
very  little  appearance  of  distortion  of  the  bone;  and  tlieir 
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point  of  union  presented  but  an  inconsiderable  enlargement 
beyond  the  natural  size  of  the  femur ;  and  the  obliquity  but 
in  a  very  slight  degree  altered  the  direction  of  the  femiur, 
there  being  only  a  slight  angle  inwards  and  backwards, 
where  the  two  fractured  portions  had  been  joined  by  the  new 
deposit.  The  surface  of  the  new  osseous  tumor  was  quite 
smootli,  all  its  asperities  having  been  removed  by  absorption ; 
and  on  its  posterior  aspect  a  distinct  groove  was  found  lined 
with  cartilage,  in  which  had  been  lodged  the  flexor  muscles 
of  the  leg. 

Upon  the  application  of  considerable  force,  a  slight  degree 
of  motion  was  perceptible  between  the  two  fractured  portions; 
but  rather  as  if  the  whole  leng^th  of  the  bone  ^-ielded  from  a 
general  softness  of  its  compact  structure,  than  from  any 
imperfection  in  the  bond  of  union. 

A  section  was  made  of  the  thigh-bone,  so  as  to  pass  through 
the  centre  of  the  junction  of  the  two  fractured  portions;  when, 
upon  exposing  the  interior,  a  verj'^  considerable  continuity  of 
the  cancellated  structure  of  the  two  extremities  was  exposed, 
so  as  to  give  to  the  bone  much  more  the  appearance  of  the 
section  of  an  uninjured  femur  than  had  ever  been  exhibited 
in  any  former  case. 

This  change  seemed  to  have  been  effected  by  the  compact 
structure  of  both  portions  of  the  bone  (where  they  had  been 
in  contact)  ha\'ing  become  absorbed,  and  leading  necessarily 
to  the  conjunction  of  their  interior  cancellated  structure;  but 
this  blending:  was  not  onlv  obvious  at  the  seat  of  re-union, 
but  also  above  and  below  the  fracture,  so  that  tliere  appeared 
but  little  deviation  from  the  natural  direction  of  the  medullary 
canal. 

The  medullary  membrane  in  the  whole  lengtli  of  the  bone 
was  highly  vascular,  evincing  a  very  energetic  inflammatory 
action  still  existing. 

The  periosteum  covering  the  new  bone  was  also  very 
vascular;  and  liad  become  so  perfectly  continuous  with  the 
periosteum  of  the  shaft  of  the  bone  above  and  below  the 
fi-acture,  as  to  render  it  very  difficult  to  distinguish  the  old 
from  the  newly-formed  membrane ;  more  particularly  so,  as 
the  adventitious  formation  was  so  contracted,  as  to  surpass  in 
a  very  slight  degree  the  natural  size  of  tlie  tliigh-bone. 
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The  compact  texture  of  the  bone,  throughout  its  whole 
length,  was  rendered  so  thin,  as,  when  macerated,  to  permit 
of  its  being  bent  upon  the  application  of  a  very  slight  force, 
but  without  its  breaking.  It  is  worthy  of  remark,  that, 
although  the  compact  and  cancellated  structure  of  the  bone 
had  undergone  so  great  a  change,  the  epiphysis  at  each 
extremity  retained  its  natural  appearance;  proving  that  a 
different  and  separate  function  is  performed  by  these  portions 
of  the  bone.  It  should  also  be  observed  in  this  drawing, 
that  a  greater  quantity  of  new  earthy  deposits  had  taken  place 
in  that  position  where,  from  the  angular  union,  the  bone 
would  otherwise  have  been  less  capable  of  sustaining  the 
weight  of  the  body  or  resisting  the  action  of  the  muscles. 

Exp.  16. 

(See  Plate  III.  Fig.  2.) 

The  thigh-bone  of  the  rabbit,  the  subject  of  the  following 
description,  had  been  broken  eight  weeks  before  the  animal 
was  destroyed ;  at  which  period  it  was  in  full  vigour,  having 
entirely  recovered  from  the  effects  of  the  injury. 

Immediately  after  the  death  of  the  animal,  the  aorta  was 
injected  with  fine  injection,  just  above  its  division  into  the 
iliacs ;  but,  upon  dissection,  the  vessels  of  the  muscles  of  the 
thigh  presented  no  appearance  of  having  been  filled  with  size, 
although  the  main  trunk  of  the  limb  was  distendetl.  The 
muscles  had  quite  their  natural  ap})earance;  excepting  the 
slight  degree  of  shortening,  corresponding  to  the  position  of 
the  broken  femur. 

The  callus  resembled,  in  almost  every  particular,  the  ap- 
pearance described  in  the  last  experiment ;  but  permitted  a 
greater  degree  of  motion,  however,  in  that  direction,  which 
tended  to  bring  the  thigh-bone  towards  its  natural  axis.  A 
distinct  groove  was  formed  in  the  posterior  surface  of  the 
callus,  through  which  passed  a  large  blcHxl-vessel  and  nerve. 

On  a  section  being  made  through  tlie  bone,  its  fractured 
extremities  were  found  completely  closed  with  a  denser  osseous 
de|K>sit ;  leaving  still  an  interval  between  the  two  ends,  fon- 
sisting  of  cartiljige  intersjKTsed  with  numertius  dejK)sits  of 
earthy  niattcT,  and  highly  vjiscular,  particularly  in  the  imme- 
diate line  of  demarcation    between    the   cartilage  and  new 
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bone,  so  as  to  give  e\-idence  of  the  active  local  circulation 
still  continued  for  the  further  deposition  of  osseous  matter. 

The  axis  of  the  united  bone  was  very  nearly  natural  in  its 
direction  where  the  section  had  been  made ;  although  in  ap- 
pearance, before  the  (tivision,  it  de\'iated  considerably  from  the 
opposite  thigh-bone,  in  consequence  of  the  masses  of  newly- 
deposited  bone  at  the  point  of  junction,  especially  posteriorly, 
gi\-ing  an  abnormal  form  to  the  broken  femur. 


Exp.  17. 
(See  Plate  III.  Fig,  3.) 

Tlie  thigh-bone  of  the  rabbit,  from  wliich  tliis  drawing  was 
made,  had  been  fractured  nine  weeks  pre\'iously  to  the  animal 
being  destroyed.  Before  any  dissection  was  commenced,  the 
limb  presented  great  deformity',  both  from  its  extent  of 
shortening  produced  by  the  overlapping  of  the  two  fractured 
extremities,  as  well  as  from  the  great  angle  they  formed  in- 
wards and  backwards  at  their  point  of  imion.  Not  the 
slightest  motion  whatever  could  be  produced  between  the  two 
portions.  On  dissecting  off  the  muscles,  they  were  found  to 
adhere  very  firmly  to  the  newly-formed  bone,  especially 
posteriorly,  where  the  imion  of  the  two  portions  of  femur 
was  so  perfect  as  to  leave  no  trace  of  a  recent  separation. 
A  deep  groove  extended  vertically  through  the  posterior  sur- 
face of  the  new  bone,  in  which  were  lodged  the  flexor  muscles 
of  the  leg ;  and  not  the  slightest  irregularity  of  surface  any- 
where presented  a  source  of  irritation  to  the  sun*ounding 
soft  pai-ts.  In  consequence  of  the  great  obliquity  of  the  union 
of  the  two  fractured  portions  of  the  femur,  the  articular  sur- 
face for  the  reception  of  the  patella  was  much  altered  in  its 
form.  The  periosteimi  covering  the  new  bone  was  thicker 
and  more  vascular  than  that  of  the  shaft  of  the  femur. 

On  making  a  section  of  the  shaft  of  the  bone  so  as  to  divide 
it  vertically  through  the  fracture,  it  was  at  once  jjerceived 
that  the  union  had  been  effectetl,  partly  by  a  deposition  of 
earthy  matter  from  the  external  surface  of  the  bone,  and 
partly  from  the  medullary  membrane ;  which,  extending  down 
to  the  very  pomts  of  the  fracture,  more  especially  from  the 
upper  portion,  not  only  closed  the  broken  ends  of  the  shaft. 
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but  also  formed  the  bond  of  union  which  cemented  the  two 
extremities. 

On  the  outer  side  there  was  also  found  new  earthy  deposit ; 
but  here  it  was  more  intermixed  with  cartilage,  a  distinct 
line  of  which  could  be  traced  through  tlie  seat  of  injur}', 
clearly  marking  the  obliquity  of  the  fracture.  Some  strong 
osseous  points  also  passed  from  the  outer  side  of  one  frac- 
tured portion  to  the  other,  which  gave  considerable  additional 
strength  to  this  part  of  the  union.  The  shell  of  tlie  upper 
portion  of  the  fractured  bone  was  very  thin  anteriorly ;  but 
in  the  opposite  direction  it  was  found  proportionably  thick- 
ened, so  as  to  give  great  strength  at  the  point  of  union.  Tlie 
nutrient  arteries  of  the  bone  had  been,  in  tliis  case,  very 
highly  injected,  as  well  as  those  of  the  periosteum ;  and  they 
freely  anastomosed  with  each  other,  through  the  thinnest 
part  of  the  anterior  portion  of  the  femur. 

Exp.  18. 

(See  Plate  III.  Fig.  4.) 
The  cat,  the  subject  of  this  experiment,  had  its  right  femur 
fractured  on  the  18  th  of  May,  and  was  destroyed  on  the  28  th 
of  July ;  making  a  period  of  ten  weeks  and  one  day.  Both 
lower  extremities  were  injected  with  coloured  size,  and  dis- 
sected about  twelve  hours  after  death.  When  tlie  integu- 
ments had  been  removed  from  the  two  limbs,  there  was  very 
little  appearance  by  which  the  limb  that  had  been  submitted 
to  the  experiment  could  be  distinguished,  either  from  tlie  posi- 
tion of  the  muscles,  or  from  the  degi*ee  of  shortening  of  the 
bone ;  nor  could  the  slightest  motion  be  produced  between 
the  fractured  jx)rtions  of  the  injured  femur.  When  the 
muscles  had  been  removed,  the  dii-ection  of  the  fi-actui*ed 
thigh-bone  presented  very  little  deformity,  in  consequence  of 
the  jwnillel  jK)sition  of  the  broken  jwrtions ;  but  it  was  found 
one-seventh  shorter  than  the  femur  on  the  oi)}x)site  side; 
being  but  three  inches  in  length,  while  the  sound  one 
was  three  inches  and  a  half.  This  shortening  was  prtxluced 
by  tlie  upper  iM)rtion  being  placed  in  front  of  the  lower, 
and  extending  into  the  new  osseous  de|K)sit,  so  that  the  two 
portions  very  slightly  overlapi)ed:  the  medullary  canal  of 
tlie  up|)er  fi-actured  extremity  was  perfectly  closed  by  new 
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bone,  wliich  terminated  in  a  rounded  smooth  surface;  but 
tlie  upper  end  of  the  lower  fractured  portion  was  not  closed 
to  the  same  extent.  The  new  earthy  deposit  between  the 
two  portions,  and  forming  their  bond  of  union,  was  an  inch 
in  length,  and  rather  more  than  two  inches  in  circumference ; 
while  the  centre  of  the  uninjured  femur  measured  an  inch. 
The  periosteum  covering  the  fractm*e  was  thicker  and  much 
more  vascular  than  that  of  the  rest  of  the  bone,  and  was 
more  readily  removed  from  the  new  than  from  the  old  bone. 
A  vertical  section  being  made  through  tlie  femur,  the  interior 
of  the  bone  presented  the  following  appearances.  All  the 
newly-formed  bone  proceeded  from  the  overlapping  portions 
of  the  femur,  so  as  to  connect  them  firmly  to  each  other ;  and 
into  this  newly-deposited  bone  the  upper  fractured  portion 
extended,  terminating  in  a  firm,  compact  extremit\' ;  so  dense 
in  texture,  as  not  to  admit  any  injection  to  penetrate,  wliile 
the  rest  of  the  new  bone  was  highly  vascular  and  spongy. 
The  medullaiy  membrane  of  the  fractured  femur  was  in 
an  active  state  of  vascularity ;  and  its  vessels  could  be  seen 
shooting  through  the  compact  shell  of  the  old  bone,  into  the 
newly  formed  ossific  bond  of  union,  which  was  most  complete 
both  as  to  firmness  and  extent 


On  taking  a  retrospective  view  of  the  phenomena  which 
present  themselves  after  the  fracture  of  bone,  in  the  order  in 
which  they  successively  occur  in  the  foregoing  experiments, 
the  mind  is  naturally  led  to  the  considei*ation  of  the  question, 
whether  each  is  to  be  regarded  as  the  result  of  a  process  set 
up  by  nature  for  the  purpose  of  reparation,  or  merely  as  the 
necessary  consequence  of  the  injury  done  to  the  surrounding 
parts  by  tlie  force  required  to  produce  the  fracture.  All 
experimentalists  seem  too  much  inclined  to  regard  the  extra- 
vasation of  blood  which  necessarily  follows  the  injury  as  a 
step  towards  re-union  ; — and  so,  indeed,  it  may  be,  in  part; — 
but  still  it  should  be  observed,  that  tliis  extravasation,  as  well 
as  the  inflammation  which  is  produced  by  the  same  cause, 
must  be  reduced,  before  any  new  action  is  established  for 
restoration. 

Upon  the  examination  of  a  limb  twenty-four  hours  after 
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the  thigh-bone  has  been  broken,  a  large  quantity  of  extrava- 
sated  blood  is  found  diffused  into  the  cellular  membrane  of 
the  muscles,  filling  up  the  spaces  between  the  fractured  ex- 
tremities of  the  bones,  and  occupying  tlie  opening  into  tlie 
cancellated  structure  of  each  fractured  extremity. 

The  periosteum  in  the  neighbourhood  of  the  seat  of  fi-acture 
is  infiltrated  with  blood,  and  thickened,  so  that  a  general 
extravasation  of  blood  attended  with  tumefaction  is  all  that  is 
to  be  observed,  as  the  immediate  result  of  the  injury.  But 
let  us  now  examine  what  beneficial  results  may  arise  from 
the  presence  of  this  coagulum,  as  conducive  to  the  future 
process  of  re-union  of  the  bone.  It  seems,  at  any  rate,  to 
produce  a  degree  of  stiffness  or  immobility  of  the  limb,  a 
condition  highly  essential  to  its  restoration.  The  absorjition 
of  the  serum  and  red  particles  of  the  clot  tends  to  give  a  still 
greater  degree  of  firmness  around  the  injured  bone;  whilst 
the  fibrin  remains  in  a  state  w  hich  seems  to  render  it  capable 
of  becoming  organized;  for  it  will  now  be  found  firmly 
adherent  to  the  surrounding  structures,  with  a  tenacity  com- 
mensurate with  the  degree  of  vascularity  of  the  tissue  in 
contact ;  although  at  this  period  no  vessels  can  be  found  in 
its  own  substance.  If  a  portion  of  this  fibrin  be  detached 
from  its  connection  with  any  surrounding  part,  it  will  be 
observed  to  present  a  vivid  red  colour,  while  its  external  or 
free  surface  maintains  a  dark  venous  hue  :  this  appearance  is 
more  particularly  obvious  in  the  blood,  filling  up  the  space 
between  the  fractured  extremities  of  the  bone ;  and  in  this 
situation,  too,  it  is  more  firmly  adherent  to  the  lining  medul- 
lary membrane,  which  is  found  highly  vascular,  and  seems 
itself  to  have  effused  the  coagulum  in  question. 

Such  seem  to  be  the  immediate  results  of  the  injury;  and, 
as  yet,  but  little  (ran  be  fairly  attributed  to  a  reparative  effort 
on  the  part  of  natur(\  This  condition  remains  for  a  shorter 
or  longer  period,  depending  ujx>n  the  age  and  constitutional 
power  of  the  animal,  as  well  as  upon  the  concomitant 
circumstances  connected  with  the  injury.  In  the  next  stjigt?, 
a  process  of  repair  seems  to  connnence;  which  is  indicated  by 
an  inflammatory  action  having  led  to  the  deposition  of  coagu- 
lable  lymph,  adhering  not  only  firmly  to  the  periosteum,  but 
also  to  the  coagulum,  which  has  now  act^uinnl  a  considerable 
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increase  of  firmness,  so  as  to  produce  a  degree  of  stiffness 
of  tlie  limb,  which  maintains  the  bone  in  a  state  of  compa- 
rative rest.      The  effusion  of  lymph  proceeds,  so  as  to  fill  the 
adjacent  cellular  membrane,  to  occupy  the  space  between  the 
separated  fractured  extremities  of  the  bone,  to  thicken  the  pe- 
riosteum, to  fill  up  the  interstices  between  the  muscular  fibres, 
and,  in  fact,  at  this  period  to  present  so  homogeneous  a  surface, 
as  to  render  it  difficult  to  distinguish  the  various  structures 
from  each  other.    The  quantity  of  lymph  effused  is  not  equal  at 
every  part,  but  seems  to  depend  upon  the  degree  of  irritation 
produced ;  for  at  those  points  where  the  extremities  of  the 
bone  come  in  contact  with  the  muscles,  it  is  sufficient  com- 
pletely to  surroimd  the  bone,  to  confine  it  in  its  situation,  and 
at  the   same   time   protect  the  muscle  from  its  irritating 
influence ;  although  the  deposition  is  effected  by  the  vessels  of 
every  adjacent  tissue.     About  this  period,  the  fractured  ex- 
tremities of  the  bones   will  be   found  softened,  granular, 
and  rounded,  with  their  asperities  partly  removed,  and  firmly 
adhering  to  the   surrounding   lymph.    Tliis  process  occurs 
even  when  fragments   of  bone  are  separated ;   so  that  the 
detached   portions   are   all   imbedded  in  this  newly-effused 
matter.     Blood-vessels  may  next  be  traced,  shooting  through 
the  lymph,  indicating  its  commencing  organization ;   and  a 
greater  degree  of  firmness  is  at  the  same  time  observable  in 
the  direction  of  the  blood-vessels ;  and  an  apparent  anasto- 
mosis is  established  between  the  nutrient  blood-vessels  of 
the  bone,  those  of  the  periosteum,  and  of  the  cellular  mem- 
brane surrounding  the  lymph.     This  altered  character  of  the 
effusion  is  most  remarkable  in  the  space  between  the  fractured 
bones,  where  the  lymph  puts  on  the  appearance  rather  of 
ligamentous  bands  than  of  portions  of  cartilage :  the  whole 
mass,  however,   hardens,    and   forms   what   is   termed   the 
"  callus ;  ■'  which  consolidation  leads  to  an  approximation  of 
the  separated  bones,  guarding  more  perfectly  against  the 
possibility  of  any  motion  which  would  retard  the  progress 
of  ossification.      The   contraction  of  the   callus   frequently 
continues,  till  it  produces  a  perfect  contact  of  the  overlapping 
bones.     Tliis  contraction   seems  to   result  from  interstitial 
absorption;    for  a  distinct  cellular  membrane  may  be  ob- 
served between  the  muscles,  forming  a  complete  membranous 
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covering  to  the  callus,  which  is  continuous  with  the  periosteum 
of  the  shaft  of  each  portion  of  bone,  to  some  extent  beyond  the 
seat  of  fracture.  Between  the  bones  the  callus  now  puts  on 
all  the  fimmess  and  appearance  of  true  cartilage ;  and  at  the 
point  of  contact,  or  of  their  nearest  approximation,  no  ap- 
pearance of  periosteum  can  be  discovered ;  the  union  being 
apparently  produced  by  the  compact  structures  of  the  bones 
themselves ;  each  fractured  extremity  overlapping,  however, 
as  if  the  medium  of  connection  were  partly  growing  from  the 
interior  of  the  bone. 

There  is  reason  to  believe  that  the  cartilage  thus  formed 
differs  in  its  nature  from  that  deposited  by  the  surrounding 
cellular  membrane :  first,  because  it  is  more  permanent,  and 
becomes  ultimately  converted  into  bone ;  whereas  the  outer 
layers,  which  are  secreted  by  the  cellular  membrane,  become 
absorbed:  and  secondly,  because  it  has  been  proved,  by 
experiment,  that  if  an  animal  be  fed  with  madder  during  the 
progress  of  ossific  reparation,  the  former  becomes  stained  witli 
the  colouring  matter  of  this  vegetable,  while  the  latter  re- 
mains imtinged. 

The  next  step  towards  the  process  of  re-union  is  the 
conversion  of  this  interosseous  cartilage  into  bone;  which 
takes  place  in  the  following  manner.  The  wliite  opacity 
(the  physical  property  of  cartilage)  is  converted  into  an 
appearance  of  vascularity,  in  several  red  spots  or  disks, 
which  seem  irregularly  but  simultaneously  formed:  tliese 
deposit  specks  of  ossific  matter ;  and  go  on  until  tlie  whole 
is  transformed  into  bone ;  when,  if  a  longitudinal  section 
be  made  through  the  shaft,  it  will  be  seen  that  the  com- 
pact structure  of  both  extremities  has  been  changed  to  a 
cancellated  one,  and  has  thus  rendered  the  newly-<lejx)sited 
osseous  matter  continuous  with  the  cancellated  structure  of 
each  j)ortion  of  the  fracture<l  bone ;  so  that  the  medium  of 
imion  is  now  enclosed  in  one  continuous  investing  membrane, 
to  an  extent  dejK*nding  upon  tlie  degree  of  parallelism  of  tlie 
two  }X)rtions:  at  present,  however,  no  new  medullary  cavity 
is  formed.  This  union  resembles  very  much  the  prtK'ess  that 
is  foilowetl  in  tlie  reparation  of  soft  parts:  in  the  one  case,  tlie 
newly-formed  bone  continues  to  grow  from  each  fnictured 
portion  until  they  coalesce ;  and  in  the  otlier,  the  vessels  of 
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Ae  gnmnlatiaiis  of  aOtt  psrts  mcwcnlale  from  Tanous  points, 
and  fin  iqkllie  woond. 

Tbis  constitates  die  nnkm  <^  a  firaetmre:  bfiit  before  it  is 
actnaDj  perfected,  it  wiD  always  be  fiotmd  Aat  Ae  extreme 
e^es  <^  the  new  bone^  on  tiiose  aides  -vdddi  are  appnatAdog 
eadi  other,  exhibit  a  Tasedlar  linev  consistxiig  of  nmneitiiis 
Tesaek  capable  <rf' being  filled  bj  injecticm  more  leadity  here 
ftan  at  any  otter  part;  aliewing  tint  a  fiirdicr  process  has 
yet  to  be  carried  through. 

When  miicm  is  first  established,  Ae  bon^  on  a  section 
being  made,  ediibits  a  spoi^y  or  reficolar  textnrev  ivhich  in- 
tefTopts  tte  contiuuily  of  fte  naedollary cavity;  so  tiiat  there 
is  a  cmsiderabty  hacger  deposit  tiian  is  foond  to  exist  at  a 
later  period;  and  a  finrdier  process  is  still  required  torestne 
tiie  new  bone  to  fte  conditifln  of  tike  original  stmctare.  Has 
action  is  slow  in  its  progress;  and  it  is  not  till  tiie  end  of 
several  wedb^  or  even  mondial  tiiat  absoiption  takes  tiie  ]daoe 
<^  secretion,  or,  at  least,  becomes  tiie  mnne  eneigetic  of  tiie 
two.  The  bone  tiben  grows  less  vascidar;  and  a  modelling 
process  is  estaUialied,  by  which  tiie  whde  aiie  of  tiie  adventi- 
tioos  deposit  becomes  rednoed.  The  asperities  of  tiie  bone 
are  rounded  off;  grooves  are  formed  for  tiie  passage  of  ten- 
dons, blood-veasda^  and  nerves;  and,  finally,  tiie  mednllaiy 
cavitv  is  restored,  when  tiie  r^aration  may  be  oonaidered 
as  conipIefe& 

It  is  not  to  be  supposed  tiiat  tiie  appearances  described  as 
{Hcsenting  tiiemsehres  in  tiKse  experiments  will  be  found  in- 
variably to  observe  tiieorder  of  aaocesaion  here  detailed;  for 
tiie  progressive  steps  foDowed  by  naturev  in  tiie  process  of 
reparation,  are  as  various  as  tiie  circumstances  connected  witii 
tiie  injury:  tims,tiie  fiM!^  of  whetiier  tiie  Ikacture  be  simple 
ot  ccHnpound — tiie  kind  of  bone  injured — tiie  direction  c^  the 
fractured  extremities — tiie  extent  of  injury  to  tiie  adjacent 
soft  parts — tiie  degree  <rf^  rest  maintained — as  weO  as  the  age 
and  constitution  of  tiie  subject,  are  circumstanoes  wfaidi  tend 
to  modify  tiie  subsequent  actions,  so  as  to  adapt  tiiem  to  tiie 
peculiarconditionsofeadi  particular  case.  No  general  rules 
can,  therefore,  be  laid  down,  as  to  the  detail  of  the  resuhs 
which  follow  the  sdlntion  of  continaity  of  bone. 

In  compound  fractures,  we  generally  find  tiie  process  of 
Vol  m.  K 
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union  established  very  differently  from  what  is  observed  in 
simple  fracture ;  for  as  the  bone  derives  its  blood  from  the 
vessels  of  the  surromiding  soft  parts,  tlieir  lesion,  and  separa- 
tion from  it,  deprives  it  of  that  source  of  nourishment ;  and  it 
either  exfoliates ;  or,  if  it  be  preserved,  suppuration  is  likely 
to  occur ;  and  the  only  means  of  union  left,  is  through  the 
medium  of  granulation ;  unless,  indeed,  the  injury  to  the  soft 
parts  be  so  slight,  that  they  rapidly  unite,  and  place  the  bone 
in  the  same  condition  as  in  simple  fracture.  The  blood,  also, 
which  is  extravasated  in  compound  fracture  may,  from  being 
exposed  by  the  wound,  be  rendered  incapable  of  performing 
its  part  in  the  reparative  process ; — an  hypothesis  which  was 
suggested  by  John  Hunter,  who  considered  that  under  these 
circumstances  the  blood  lost  its  vitality,  and  tliat  the  "  stimulus 
of  imperfection"  obliged  the  parts  to  set  up  a  new  action. 

There  are,  however,  other  circumstances,  besides  the  lace- 
ration of  soft  parts,  which  may  retard  ossific  union,  or  even 
entirely  prevent  its  occurrence :  a  peculiarity  in  the  constitu- 
tion of  the  subject  frequently  leads  to  such  deviations  from 
the  natural  process  of  ossific  depositions.  The  permanent 
separation  of  the  fractured  extremities  of  the  injured  bone — 
the  part  of  the  bone  broken — ^the  interposition  of  some  soft 
structure — and  the  absence  of  a  continued  condition  of  rest, 
will  each  cause  a  great  delay,  if  not  the  prevention  of  union. 

To  sum  up  in  a  few  words  the  result  of  the  foregoing  in- 
vestigation, as  far  as  it  has  been  carried,  I  should  say,  that 
the  effects  of  a  simple  fracture  of  bone  are — first,  the  effusion 
of  a  greater  or  less  quantity  of  blood ;  next,  the  absorption 
of  its  serum  and  red  particles :  inflammation  of  tlie  bone,  and 
all  the  surrounding  tissues,  next  fcikos  phice :  this  leads  to  a 
deposition  of  lymph,  which  soon  becomes  lianlened  into  car- 
tilages; which,  if  not  different  in  diameter,  seem,  at  least,  to 
perform  two  distinct  oflices : — that  secreted  by  the  cellular 
membrane  of  the  surrounding  soft  structures  protluces,  by 
its  liardness  and  contraction,  an  approximation  or  even  con- 
tact of  the  fnu;turi'd  portions;  and  this, i)roving a  fresli  source 
of  excitement  to  the  cartilage  secreted  by  the  vessels  of  the 
bone,  hmds  to  its  ossification ;  whilst  that  tlirown  out  by  the 
soft  parts,  is,  in  the  end,  either  absorbed,  or  converted  into  a 
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structure  the  same  with  that  which  effiised  it ;  shewing  that 
the  vessels  of  each  part  are  capable  of  appropriating  tlieir 
blood  to  the  reproduction  of  the  particular  structure  from 
which  it  was  derived. 

It  may  be  well  to  observe,  that,  in  the  prosecution  of  these 
experiments,  no  mechanical  means  were  employed,  either  to 
produce  or  maintain  a  coaptation  of  the  fractured  extremi- 
ties of  the  bone ;  but  they  were  left  entirely  to  the  action  of 
the  muscles,  so  that  a  considerable  degree  of  obliquity  or 
shortening  almost  invariably  occurred.  In  two  or  three  ex- 
periments, the  results  of  which  I  have  not  published,  I  did 
apply  splints  for  the  purpose  of  preventing  motion,  so  as  to 
enable  me  to  judge  of  the  comparative  quickness  of  re-union ; 
but  in  each  case  the  animal  died,  as  if  the  splints  had  given 
rise  to  increased  irritation.  A  very  similar  result  to  this  I 
have  seen  in  the  fractures  of  bones  of  young  children  ;  when, 
by  merely  placing  the  fractured  limb  on  a  pillow  for  support, 
without  any  application  whatever,  the  union  has  been  more 
quickly  performed,  attended  wi^  less  constitutional  irrita- 
tion, and  followed  by  less  deformity,  than  when  these  more 
complicated  mechanical  aids  were  used. 
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PLATE  I. 

Fig.  1 .  (Twelfth  Day.) — This  plate  exhibits  the  effusion  of  a  great 
quantity  of  cartilage,  particularly  from  the  fractured  extremities  of 
the  bone,  which  are  brought  more  than  usually  in  a  direct  line 
towards  each  other.  Specks  of  earthy  matter  may  be  seen  deposited 
in  the  centre  of  the  cartilage,  more  or  less  surrounded  by  numerous 
small  blood-vessels.  A  point  in  the  upper  fractured  half  shews  the 
appearance  of  a  small  detached  portion  of  bone  undergoing  a  change, 
about  either  to  be  absorbed,  or,  if  not  entirely  deprived  of  its  vascu- 
larity, to  become  a  nucleus  for  further  ossific  deposition.  A  soften- 
ing down  of  the  centre  of  the  cartilage  may  also  be  observed,  as 
well  as  a  highly  vascular  hollow  in  the  lower  extremity  of  the  bone, 
while  the  epiphesis  is  seen  unaltered. 

Fig.  2.  (Sixteenth  Day.) — This  diagram  represents  a  very  great 
displacement  of  the  fractured  extremities  of  the  bone,  as  well  as  a  very 
high  degree  of  vascular  action  in  the  medullary  membrane,  as  if 
consequent  on  the  irritation  produced  by  the  deformity:  hence, 
probably,  the  more  energetic  deposition  which  has  taken  place  upon 
the  fractured  extremities  of  the  bone.  The  conversion  of  the  perios- 
teum into  cartilage,  and  its  connection  with  the  deposit  closing  the 
end  of  the  medullary  canal  of  each  fractured  portion  of  bone,  is 
very  obvious.  The  altered  form  and  condition  of  the  compact 
structure  of  each  fractured  end,  presenting  a  vascularity  nearly  equal 
to  that  of  the  effused  cartilage,  is,  in  this  drawing,  very  distinct 

Fig-.  3.  (Twenty-first  Day.) — The  thigh-bone  of  a  cat  represented 
in  this  drawing,  having  been  minutely  injected,  exhibits  a  very  high 
degree  of  vascularity  of  the  surrounding  cartilage ;  evincing  the 
preparation  for  more  perfect  consolidation  of  the  fracture  by  a  yet 
further  deposition  of  earthly  materials.  It  may  also  be  readily 
observed,  in  this  section  through  the  callus,  how  its  blood-vessels 
seem  to  be  derived  from  the  interior  of  the  bone,  the  cavity  between 
the  two  fractured  extremities  having  yet  to  be  filled  up  by  earthy 
deposit. 
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PLATE  II. 

Fig.  1.  (Fourth  Week.) — The  subject  from  which  this  thigh-bone 
was  drawn  was  a  young  vigorous  rabbit;  and  the  great  advance- 
ment towards  bony  union  is  particularly  obvious,  depending,  proba- 
bly, upon  the  energetic  constitutional  power  of  the  animal.  The 
medullary  membrane  is  intensely  vascular ;  and  the  ramifications  of 
the  nutrient  artery  may  be  traced  supplying  the  new  osseous  struc- 
ture, shewing  how  important  a  part  this  membrane  performs  in  the 
deposition  of  osseous  matter,  if  it  be  not  actually  the  sole  agent  in 
the  ultimate  consolidation  of  a  fractured  bone. 

Fig.  2.  (Fifth  Week.) — A  comparative  view  of  this  drawing  with 
the  last  sufficiently  shews  a  less  advancement  towards  reparation 
than  in  the  formei-  experiment,  depending,  probably,  upon  the  in- 
jury the  animal  sustained  by  the  violence  used  in  producing  the  frac- 
ture. It  is  to  be  observed,  however,  that  a  very  considerable  depo- 
sition of  cartilage  has  taken  place  from  the  fractured  extremities, 
in  which  are  interspersed  numerous  bony  spiculae.  The  membrane 
covering  the  callus  greatly  exceeds  in  thickness  the  true  periosteum,  and 
its  vessels  freely  anastomose  with  those  of  the  medullary  membrane. 
It  is  to  be  observed,  in  this  figure,  that  the  medullary  canal,  particu- 
larly of  the  upper  fractured  portion,  is  closed  by  a  new  osseous  de- 
posit ;  proving,  that  in  this  situation  the  progress  of  bony  union  had 
most  advanced. 

Fig.  3.  (Sixth  Week.) — Represents  the  thigh-bone  of  a  cat,  in 
which  it  may  be  observed  that  there  is  but  little  obliquity  in  the 
direction  of  the  thigh-bone,  although  the  two  extremities  overlap  to 
a  considerable  extent.  The  vascularity  of  the  connecting  medium 
is  evidently  derived  from  the  medullary  membrane  of  each  portion 
of  bone,  especially  from  the  lower.  The  membrane  covering  the 
new  cartilaginous  deposit  is  very  vascular,  and  sofler  than  the  peri- 
osteum of  the  femur,  which  still  retains  its  natural  fibrous  texture, 
and  proves  the  non-identity  of  the  two  membranes.  The  extremity 
of  each  fractured  portion  is  represented  closed  by  cartilage  and  newly- 
deposited  bone  of  considerable  firnmess ;  and  the  compact  structure 
of  the  femur,  in  contact  with  the  newly- deposited  cartilage,  clearly 
exhibits  an  interstitial  absorption,  beautifully  illustrating  the  activ 
part  it  is  now  capable  of  maintaining  in  the  reparation  of  the  injurs 


Plate  11 


Fi^  1. 


T><f  2 


HllT.fl  d«l> 


I'J  by 


PuTjlisKecl  hv  5  Higblev 


(     136    ) 
PLATE  III. 


Fig.  1.  (Seventh  Week.) — The  drawing  of  this  preparation  exhibits 
a  perfect  bony  consolidation,  although  still  prior  to  the  restoration  of 
its  medullary  cavity.  The  newly-deposited  osseous  medium  may  be 
observed  to  be,  externally,  of  a  compact  structure  ;  while,  internally, 
it  still  retains  a  spongy  and  highly-vascular  appearance.  No  vestige 
of  temporary  cartilage  remains  :  and  in  the  dissection  of  this  prepa- 
ration, all  the  structures  surrounding  the  bone  were  found  restored 
to  their  natural  appearance ;  and  even  the  muscles  were  attached  by 
a  natural  tendinous  insertion  into  the  new  bone. 

Fig.  2.  (Eighth  Week.) — It  is  clearly  shewn,  by  this  drawing,  that 
bony  reparation  had  not  advanced  so  far  in  this  as  in  the  last  case ; 
but,  interposed  between  the  fractured  extremities  of  the  bone,  may 
still  be  observed  a  limit  of  cartilage.  It  is  to  be  remarked,  however, 
that  a  line  of  active  vascularity  is  present  at  the  xiltlmate  extremity  of 
each  bony  deposit,  which,  there  can  be  no  doubt,  would  have  procured, 
at  a  later  period,  firm  osseous  union.  The  high  degree  of  inflamma- 
tion of  the  medullary  membrane  also  indicates  the  presence  of  active 
reparation. 

Fig.  3.  (Ninth  Week.) — This  drawing  was  made  from  the  thigh- 
bone, when  it  had  been  allowed  to  become  partly  dry,  which  had 
somewhat  altered  its  natural  appearance.  It  shews,  however,  a  bony 
growth  proceeding  from  each  extremity  of  the  fracture,  and  uniting 
intermediately  with  a  comminuted  portion  of  the  femur.  This  frag- 
ment has  evidently  retained  its  vitality  through  the  medium  of  the 
vessels  of  the  periosteum,  proving  how  capable  they  are  of  maintain- 
ing the  existence  of  bone,  although  they  are  incapable  of  reforming 
that  structure.  The  outer  side  of  the  shaft  of  the  upper  fractured 
portion  presents  a  large  bony  deposit,  the  vessels  of  which  are 
freely  inosculating  with  those  of  the  intermediate  fragment,  in  a 
like  manner  as  the  vessels  of  granulations  of  soft,  parts  produce 
reunion ;  and  thus  firm  reparation  in  this  case  would  have  been 
finally  accomplished. 

Fig.  4.  (Tenth  Week.) — This  drawing  represents  the  thigh-bone  of 
a  cat,  in  which  a  very  firm  osseous  union  is  perfectly  established  ;  and 
it  may  be  observed  how  the  newly-formed  bone  has  proceeded  entirely 
from  the  overlapping  portions,  the  compact  structure  of  which,  at  the 
point  of  contact,  has  been  removed  by  interstitial  absorption,  and  its 
place  occupied  by  newly-depositod  bone.  The  upper  fractured  por- 
tion is  seen  extending  into  the  new  bone,  and  terminating  in  a  firm, 
pointed,  compact  extremity,  so  dense  in  texture  as  not  to  admit  any 
colouring  matter  to  penetrate,  although  the  bone  was  minutely  in- 
jected. Not  the  slightest  motion  could  be  produced  between  the  two 
portions,  upon  the  application  of  any  force. 
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HEMORRHAGE 


UNIMPREGNATED  UTERUS, 

ASSOCIATED    WITH    TUMORS    OF    VARYING  DEGREES 
OF  INDURATION  AND  MALIGNANCY. 

BY  S.  ASHWELL,  M.D. 


The  Cases  subjoined  to  this  paper  deserve  attention  ;  because 
they  seem  to  establish  a  ratlier  novel  fact ;  xiz,  that  hard 
or  fibrous  tumors  of  the  uterus,  by  many  pathologists  not 
regarded  as  malignant,  and  by  myself  xdewed  as  occupjang 
the  lowest  place  in  the  scale  of  malignancy,  may  occasio- 
nally give  rise  to  frequent,  excessive,  and  fetal  haemorrhage. 
Other  growths  of  more  decided  malignancy  are,  of  course, 
included  in  this  statement.  I  am  aware  that  this  is  not 
an  entirely  new  fact ;  for  several  writers  allude  to  it ;  but 
the  observations  in  this  essay  will  probably  establish  more 
correct  and  precise  views  of  the  situation  of  these  growths, 
and  the  source  of  the  haemorrhage. 

I  regret  that  the  treatment  to  be  pursued  is  not  more  cer- 
tainly beneficial ;  but,  doubtless,  an  efficient  plan  of  manage- 
ment is  more  likely  to  result  from  a  correct  than  from  a 
partial  and  erroneous  pathology.  The  following  points  are 
important,  in  reference  to  these  uterine  tumors : — 

1st — ^They  commence  in  the  parenchyma  of  the  organ, 
or,  in  other  words,  m  the  substance  included  between  its 
peritoneal  and  mucou^  coverings,  in  closer  proximity  to  the 
mucous  tlian  to  tlie  pei  toneal  coat.  Hard  or  fibrous  tumors 
are  more  commonly  dec  ply  imbedded  in  the  substance  of  the 
organ,  and  in  closer  pro  'imity  with  its  peritoneal  covering ; 
which,  when  they  grow  externally,  their  most  common  mode 
of  increase,  continues  to  invest  them,  however  considerable 
their  bulk.     Hence  they  so  rarely  bleed. 
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2dly — When  these  tumors  produce  the  haemorrhage  now 
described,  they  grow  internally ;  not  imbedding  themselves 
in  the  walls  of  the  uterus,  and  advancing  towards  its  exter- 
nal or  peritoneal  coat,  but,  by  their  increase  in  size,  dis- 
tending the  uterine  cavity;  and  not  only  stretching  and 
irritating  the  mucous  membrane  (thereby  altering  its  con- 
dition and  deranging  its  functions,  and  especially  augmenting 
the  quantity  of  the  catamenial  secretion),  but  also  giving  rise 
to  morbid  growth  of  this  tissue. 

3dly — It  is  observed,  when  these  tumors  can  be  touched 
during  life,  that  they  are  sensitive  and  painful,  vmlike  polypi : 
and  after  death  they  are  found  to  possess,  either  a  laminated 
structure,  with  the  hardness  and  the  white  lines  indicative  of 
a  fibrous  tumor ;  or,  very  occasionally  being  removed  altoge- 
ther from  morbid  growths  of  this  class,  they  may  have  the 
stony  hardness  of  real  schirrus,  or  the  heterologue  structure 
indicative  of  decided  and  undeniable  malignancy.  It  is  rare 
to  find  these  hard  and  fibrous  tumors  thus  encroaching  on  the 
uterine  cavity.  In  Guy's  Museum  there  are  many  prepa- 
rations illustrative  of  organic  uterine  disease.  In  tliirty  ex- 
amples of  hard  fibrous  tumors,  there  are  only  three,  at  the 
most  four,  where  the  growth  is  so  placed ;  wliile  there  are 
twenty-six  examples  of  such  tumors  imbedded  in  the  various 
parts  of  the  sides  or  walls  of  the  organ.  Thus  it  may,  I 
think,  be  assumed,  from  the  data  now  adduced,  as  well  as  from 
the  general  descriptions  of  these  tumors,  that  the  location 
of  them  now  mentioned  is  exceedingly  unusual ;  and,  if  I  am 
right  in  my  subsequent  opinions,  haemorrhage  from  such 
growths  will,  of  necessity,  also  be  unusual.  Cruveilhier  and 
Dupuytren  have  probably  been  misunderstood  by  tliose  who 
supix)se  that  they  regarded  such  an  event  as  frequent  Cer- 
tainly, if  this  be  their  conviction,  it  is  opposed  to  the  opinions 
of  most  pathologists. 

Discharges  of  blood  therefore  from  the  uterus,  continuing 
longer  than  the  common  losses  connected  with  catamenial 
demngements,  may  arise,  not  alone  from  an  inflammatory  or 
congested  condition  of  the  viscus  itself,  independently  of  or- 
ganic change  of  more  than  oixlinary  severity  and  protraction, 
from  ix)lypi,  or  from  gi'owths  more  decidedly  vascular  and 
malignant,  but  from  hani    or  fibrous  tumors.      It  is  well 
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known  how  rarely  these  growths  ulcerate,  excepting  when 
they  occupy  the  mouth  or  neck  of  the  uterus ;  and  it  is  still 
more  uncommon  for  them,  when  imbedded  in  any  part  of  the 
walls,  to  bleed :  although  I  am  certainly  aware,  that,  in  any 
situation,  the  processes  of  unhealthy  softening,  or  degene- 
ration, and  purulent'  secretion,  with  haemorrhage,  may  occur. 
But  it  is  a  fact  recently  established,  that  these  more  or 
less  hard,  and  occasionally  malignant  growths,  so  different  in 
many  particulars  from  the  genuine  uterine  polypi,  may,  by 
having  commenced,  in  the  first  instance,  just  behind  the 
mucous  membrane,  induce  morbid  distention  and  growth  of 
this  tissue,  and,  by  congestion  and  inflammation,  give  rise  to 
bleedings  of  a  continued,  alarming,  and  fatal  character :  and 
further,  after  death,  that  this  same  mucous  membrane  may  be 
discovered  entirely  free  from  ulceration,  or  even  abrasion : 
thus  tending  to  confirm  an  opinion — which,  I  confess,  I  en- 
tertain— that  the  bleeding  is  principally,  if  not  entirely,  fur- 
nished by  the  tissue  covering  the  surface  of  the  tumor,  rather 
than  by  the  tumor  itself. 

The  peculiarity  of  these  examples  consists  in  the  occur- 
rence of  the  bleeding  prior  to  ulceration.  So  that  we 
must  always  bear  in  mind,  in  haemorrhage  from  the  un- 
impregnated uterus  of  unusual  frequency,  resisting  the  most 
judicious  and  persevering  treatment,  that  there  mav  be  a 
tumor  of  the  kind  now  described,  distending  the  cavitj^ 
and  out  of  the  reach  of  the  finger,  maintaining  so  congested 
and  inflammatory  a  condition  of  the  mucous  membrane,  as 
almost  to  render  these  bleedings  necessary  for  its  partial 
relief. 

The  statistical  facts  already  adduced  lead  to  the  belief,  that 
these  are,  happily,  singular  cases ;  yet  it  is  valuable  to  know, 
that  such  a  cause  really  exists ;  as  it  may  lead  to  greater  dili- 
gence in  the  use  of  early  and  perhaps  antiphlogistic  remedial 
measures. 

It  has  of  late  been  assumed,  that  there  is  much  similarity 
between  hard  and  fibrous  tumors  and  uterine  polj^i ;  and, 
on  distinguished  authority,  it  has  been  affirmed,  "  that  they 
not  unfrequently  become  uterine  polypi,  simply  by  descent, 
and  the  consequent  formation  of  a  stalk."  That  there  ai-e 
points  of  similarity  between  the  two  diseases,  although  these 
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have  probably  been  overrated,  I  do  not  question ;  but  that  a 
genuine  hard  or  fibrous  tumor  ever  becomes  a  pedieulated 
polypus  I  can  scarcely  believe.  A  specimen  of  such  a  change, 
Guy's  Museum  does  not  supply. — That  one  of  these  hard 
fibrous  tumors  may  very  rarely  find  its  way  into  the  uterine 
cavity,  is  allowed,  because  the  statistics  of  the  disease  prove  it ; 
and  that  prior  to  the  patient's  life  or  her  powers  being  de- 
stroyed by  the  bleedings  which,  in  this  situation,  the  tumor 
may  occasion,  the  growth  may,  as  a  most  unusual  occur- 
rence, descend  to  the  lowest  part  of  the  uterine  ca\dty,  dis- 
tend and  pass  through  its  cer\Tx,  and  ultimately  find  its  way 
into  the  vagina,  may  also  be  conceded ;  but  it  will  be  a  hard 
or  fibrous  tumor  still ;  although  its  altered  situation,  and  the 
bleedings  attendant  upon  it,  may  justify  and  even  demand 
its  removal  by  the  same  means  as  in  polypus. 

In  structure,  with  some  few  exceptions ;  in  sensibility,  botli 
in  the  growth  and  the  surrounding  parts ;  and  in  vascularity, 
as  well  as  in  many  other  particulars ;  there  is  a  marked  diffe- 
rence between  the  hard  or  fibrous  tiunors  of  the  cavity  now 
described,  and  polypus. 

An  inspection  of  the  preparations  in  the  Museum  cannot 
fail  to  demonstrate  how  much  more  distinct,  generally,  in  the 
tumor,  than  in  the  polypus,  is  the  induration  of  texture ; 
and  certainly  the  white  membranous  lines  are  much  more 
defined  and  striking  in  the  former  than  in  the  jwlypus.  Thus, 
while  it  is  somewhat  rare,  except  in  old,  large,  and  condensed 
polypi,  to  find  this  indurated  and  linear  stinicture ;  a  genuine, 
hard,  or  fibrous  tumor,  except  when  breaking  down,  is  never 
without  it. 

In  the  number  of  the  growths  tliere  is  decided  dissimilarity : 
it  is  common  to  meet  with  many  hard  tumors  in  the  same 
uterus,  while  it  is  very  rare  to  find  more  than  one  jwlypus. 

In  the  metho<l  of  growth  tlierc  is  a  conspicuous  distinction. 
The  polypus,  probably  bet'uuse  it  is  not  malignant,  docs  not 
affect  the  organization  of  surrounding  jijirts ;  the  muscular 
walls  of  the  uterus  being  rarely  tliickened,  however  large 
may  be  the  polypus.  The  hard  tumor,  on  the  contrar}',  may. 
and  often  do<'S,  convert,  by  degrees,  the  uterus  in  its  vicinity 
into  its  own  diseased  structure. 

The  internal  tissue  of  many  polypi  is  sjwngy  and  cellular, 
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and  copiously  permeable  by  blood — a  circumstance  never 
appertaining  to  the  liard  or  fibrous  tumor.  I  was  much 
struck,  a  few  days  ago,  by  a  preparation  in  Bartholomew's 
Museum ;  where  a  hard  tumor,  imbedded  in  the  walls,  had 
received  no  injection,  although  the  vessels  in  everj'  other  part 
of  the  uterus  were  beautifully  filled — a  circumstance  lending 
something  more  than  probability  to  the  opinion  I  have  just 
now  expressed,  that  the  haemorrhage,  in  these  instances,  is 
furnished  by  the  membrane  covering  the  tumor,  and  not  by 
the  growth  itself;  wliile  in  the  poh^us  probably,  with  very 
few  exceptions,  the  bleeding  occurs  from  the  vessels  in  its 
structure ;  as  is  satisfactorily  proved  by  its  texture,  and  by 
the  difficulty  of  getting  any  mercury,  or  other  injection  re- 
tained in  its  vessels,  however  carefully  it  may  be  thrown  in. 
In  the  polypus  injected  by  Mr.  Sibson  and  myself,  the  mer- 
cury quickly  escaped  through  the  orifices  of  the  vessels  open- 
ing on  its  surface. — Sir  Charles  Clarke  affirms,  that  if  co- 
loured injection  be  thrown  into  the  vessels  of  the  uterus  so  as 
to  make  the  substance  of  the  uterus  quite  red,  none  of  it 
passes  to  the  tumor  of  fleshy  or  hard  tubercle. 

The  want  of  sensibility  is  an  almost  invariable  condition  of 
true  polypus ;  wliile  the  hard  or  fibrous  tumor  is  never  en- 
tirely bereft  of  sensation. 

Pregnancy  may  and  often  does  occur  in  connection  with 
hard  or  fibrous  tumors  ;  rarely,  if  ever,  when  there  is  polypus, 
except  where  the  growth  arises  from  the  cervix  or  os.  There 
are,  so  far  as  I  know,  very  few  such  pregnancies  on  record. 

Other  diagnostic  differences  might  be  stated;  but  enough 
probably  has  been  adduced  to  shew  how  very  dissimilar  the 
two  diseases  really  are. 

In  the  treatment,  and  its  results,  there  are  distinctions 
worthy  of  notice. 

There  is  no  remedy  for  polypus,  but  removal.  Medicine  is 
of  no  avail ;  and  astringent  injections  are  entirely  useless. 
Nor  am  I  aware  that  a  polypus  was  ever  spontaneously  cured 
by  absorption. 

A  hard  or  fibrous  tumor  has  once,  in  my  own  practice,  dis- 
appeared without  the  use  of  any  medicine :  and  Sir  Charles 
Clarke  mentions  a  similar  case,  "where  the  tumor,  as  big 
as  a  child's  head,  could  be  felt  through  the  parietes  of  the 
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abdomen,  just  above  the  pubes :  upon  its  surface  could  be 
felt  two  smaller  tumors ;  one,  the  size  of  a  man's  fist;  and  the 
other  twice  this  size."  The  patient  had  laboured  for  some 
time  under  a  very  profuse  discharge  of  blood  from  the  vagina. 
A  variety  of  means  were  employed  for  the  relief  of  this  case, 
for  two  years.  Upon  examining  the  abdomen  at  the  end  of 
this  period,  the  tumors  could  not  be  discovered;  and  after 
death,  the  uterus  was  found  as  large  as  that  of  a  woman  at 
the  end  of  the  fifth  month  of  pregnancy.  Upon  the  anterior 
part  of  it,  near  the  fundus,  w^ere  found  two  small  tumors,  as 
large  as  peas ;  which  were  probably  the  same  tumors  before 
felt,  of  the  size  above  mentioned;  as  there  was  no  other 
vestige  of  them.  These  tumors  were  of  a  hard  and  resisting 
nature;  and  were  lying  between  the  muscular  part  of  the  uterus 
and  the  peritoneum  covering  it.  Mr.  Carmichael,  too,  main- 
tains, that  schirrus  occasionally  admits  of  cure  by  reso- 
lution. 

The  ligature  can  scarcely  be  expected  to  produce  equally 
satisfactory  results  in  both  diseases.  The  sensibility  of  the 
hard  tumor,  and  the  probability  there  is  that  a  portion  of  the 
uterine  structure  shall  be  included  within  its  grasp,  will  in- 
duce less  favourable  anticipations  of  decided  benefit  from  its 
use.  The  haemorrhage  is  almost  invariably  and  permanently 
restrained,  in  polypus,  by  the  application  of  the  ligature ;  but 
the  implication  of  other  |X)rtions  of  mucous  membrane  tlian 
the  part  of  it  covering  the  hard  tumor,  may  still  maintain 
continued,  although  diminished,  loss  of  blood. 

The  treatment  of  these  cases  is  far  from  satisfactory:  pal- 
liation, in  most,  is  all  wliich  can  be  exjx'cted :  still,  the  cer- 
tainty in  some  instances,  and  the  great  probability  in  others, 
that  the  haimorrhage  depends  on  these  growths  will  lead  to 
more  careful  and  pn)tr!U'ted  management.  Entire  abstinence 
from  sexual  intercourse — {is  well  to  avoid  tlie  certain  and  great 
danger  of  pregnancy,  as  the  great  yet  lesser  evil  of  excite- 
ment— must  1k'  rigidly  enforced.  A  patient  known  to  bo  thus 
affected,  ought  for  years  to  practise  such  a  degree  of  self- 
denial.  The  recumbent  position,  and  modified  but  conti- 
nued antiphlogistic  measures,  will  often  1)0  demnnde<l ;  and 
the  diet,  although  nutritious,  should  never  be  geneixnis  and 
stimulating.     A  practitioner  in  these  maladies  will  be  can- 
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tious  how  he  employs  the  secale,  as  an  injection,  or  as  an  in- 
ternal remedy.  In  my  hands,  it  has  appeared  to  stimulate 
the  mucous  membrane,  and  to  increase  the  haemorrhage.  Nar- 
cotics, especially  in  the  form  of  suppositories,  have  been 
beneficial ;  and  the  poppy  and  conium  injections  into  the 
vagina,  used  cold,  have  appeared  to  restrain  the  bleeding.  An 
aperient,  and  occasionally  a  purged  condition  of  the  bowels, 
has  had  a  similar  effect.  After  repeated  and  extensive  haemor- 
rhage, these  and  other  measures  must  be  strictly  pursued : 
nor  will  a  disease  of  this  nature  allow  the  sufferer  to  indulg:e 
in  much  physical  or  mental  exertion. 

Life,  in  most  instances,  where  the  disease  is  early  disco- 
vered or  suspected,  may  be  prolonged ;  and  perhaps  with 
a  good  measure  of  quiet  and  passive  enjoyment,  if  the  plan 
now  prescribed  be  sedulously  pursued ;  but  on  no  other  terms. 
It  is  possible  that  the  timaor  may  temporarily  cease  to  grow, 
and  that  the  investing  membrane  for  such  period  may  not  be 
the  subject  of  repeated  congestion  and  inflanunation.  Such 
appears  to  have  been  the  result  in  Case,  No,  1,  More  com- 
monly, however,  palliation  and  partial  exemption  fix)m  the 
bleeding  is  the  extent  of  the  benefit  obtained. 

How  far  iodine,  aided  by  mild  antiphlogistic  treatment, 
may  accomplish  a  suspension  of  the  diseased  action,  I  do  not 
know;  but  I  am  favourable  to  its  emplojinent;  nor  can  I 
think  it  impossible  that  tliis  same  agent  may  induce  absorp- 
tion. 


Case  1, 
(with  a  plate  ) 

Several  years  ago  I  attended  Mrs, ,  for  profuse  men- 
struation ;  wliich  was  invariably  followed,  after  a  few  days,  by 
discharges  of  blood — a  fact  satisfactorily  proved  by  the  coagu- 
lation of  the  fluid. 

In  1832,  when  Mrs. first  came  under  my  care,  she 

was  39  years  of  age,  and  had  borne  five  cliildren,  four  of 
whom  were  living  and  healthy.  The  usual  treatment  was 
adopted  —  the  recumbent  posture,  the  local  application  of 
cold,  refrigerants,  opium  and  the  acetate  of  lead,  and  a 
mild  yet  nutritious  diet.    The  secale  comutum  was  occa- 
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sionally  used;  but  disadvantageously,  as  the  uterine  pain  and 
the  haemorriiage  were  always  increased  by  it.  Several  times 
the  bleeding  was  so  considerable,  as  to  require  plugging  of 
the  vagina. 

In  1834,  5,  and  6,  she  was  not  often  under  my  manage- 
ment, the  menstruation  and  the  haemorrhage  being  rarely 
excessive.  In  January  1837  I  examined  the  uterus  inter- 
nally, and  distinctly  ascertained  the  patulous  condition  of 
the  OS,  and  the  existence  of  a  tumor  in  the  uterine  caWty. 
A  year  and  a  half  before,  I  had  found  the  os  healthy ;  and 
although,  by  balancing  the  uterus,  I  was  sensible  of  its  in- 
crease in  bulk,  I  could  not  then  make  out  any  distinct  growth. 
It  was  now  sufficiently  evident  how  large  the  organ  had  be- 
come, as  I  could  distinctly  feel  it  above  the  pelvic  brim ;  and 
on  partially  introducing  my  hand  into  the  vagina,  I  could, 
by  my  forefinger,  touch  the  tumor. 

I  remarked  that  the  growth  was  smooth  and  broad  on  its 
surface,  not  very  hard ;  that  it  was  painful  on  touch ;  and 
that  it  was  not  pediculated.  This  examination  was  not 
repeated;  as  she  complained  much  of  the  pain  and  un- 
easiness it  produced,  and  it  was  also  followed  by  alarming 
haemorrhage. 

The  remedies  already  mentioned  were  again  resorted  to : 
and,  at  the  suggestion  of  another  physician,  the  secale  was 
repeated;  but  it  produced  severe  spasmodic  ptiin,  and  a 
return  of  the  bleeding. 

During  the  summer  of  1837,  I  was  informed  she  had  fre- 
quent recurrence  of  the  liacmorrhage ;  and  there  wjis  always 
more  or  less  uterine  pain  and  uneasiness.  On  one  occasion 
I  was  particularly  struck  with  her  altered  apj)eamncc ;  the 
pallor  of  surface,  and  general  anemia,  being  extreme. 

Late  in  September  1837,  I  was  hastily  summoned,  and 
found  her  nearly  dead.  Brandy,  and  plugging  tlie  vagina, 
stayed  the  fatal  result  for  two  days ;  but  at  tlie  ex})inition  of 
that  period,  after  vomiting  for  some  hours  every  tiling  wliich 
was  swallowed,  she  sunk. 

The  drawing  of  the  uterus  will  clearly  illustrate  the  ac- 
count of  the  post-mortem  examination. 
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SECTIO    CADAVERIS, 

By  Mr.  Henry  Oldha-M,  twenty-five  hours  after  death. 

The  body  was  but  little  wasted,  the  mammaB  alone  appear- 
ing shrunk.  The  abdomen  only  was  permitted  to  be  inspected. 
A  layer  of  fat,  about  half-an-inch  in  thickness,  covered  the 
abdominal  muscles,  which  appeared  paler  than  natural.  The 
liver  was  flabby  and  pale.  The  gall-bladder  contained  three 
gall-stones,  with  some  inspissated  bile ;  and  its  tunics  were 
thickened. 

The  stomach,  intestines  and  liver  were  pale  and  exsanguine. 

The  uterus  was  discovered  nearly  filling  the  peh-ie  cavity, 
projecting  about  an  inch  above  the  brim,  and  enlarged  to 
about  its  size  under  a  three-months'  gestation.  Its  surfece 
was  not  uneven ;  and  the  peritoneum  covering  it,  retained 
its  natural  appearance.  The  uterus,  with  its  appendages, 
were  removed. 

On  making  a  section  of  the  anterior  wall  of  the  uterus  to 
expose  its  cavity,  the  paries  on  the  right  side  appeared  con- 
siderably hypertrophied,  gradually  thinning  as  it  approached 
the  fundus.  The  progress  of  the  section  was  obstructed,  about 
the  entrance  of  the  right  Fallopian  tube,  by  an  oval  body  about 
the  size  of  an  orange,  develojjed  in  the  substance  of  the 
uterus ;  carrying  the  mucous  membrane  before  it,  filling  and 
distending  the  ca\-ity  of  the  uterus,  and  closely  embraced  by 
the  uterine  parietes.  On  the  left  side,  another  tumor,  about 
the  same  size,  was  seen ;  which  projected  laterally  outwards, 
increasing  the  bulk  of  the  uterus  in  that  direction.  It  also 
served  to  distend  the  cavity  of  the  uterus,  projecting  inwards, 
so  as  neal'ly  to  touch  the  apex  of  the  former  tumor ; — the 
mucous  lining,  however,  passing  up  between  them ;  leaN-ing  a 
passage,  as  it  seemed,  to  the  left  Fallopian  tube. 

The  cavitj'  of  the  uterus,  by  these  tumors,  was  made  very 
irregular  and  extensive ;  and  the  mucous  lining,  being  reflected 
from  one  tumor  to  the  otlier,  covered  a  large  space.  This 
last  was  vascular  throughout ;  but  over  the  surface  of  the 
tumor  growing  from  the  fundus,  it  appeared  particularly  red, 
and  a  web  of  delicate  vessels  was  detached  from  tliis  part. 
A  recently-formed  coagulum,  too,  was  seen  at  its  apex. 

The  OS  uteri   was  dilated  and  smooth.     The  cervix  was 
Vol.  hi.  l 
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enlarged;   its  structure  more  than  usually  apparent;   and 
several  small  vesicles  were  seen  on  it. 

The  ovaries  appeared  preternatural  ly  full.  In  the  right 
were  found  two  cysts,  large  enough  to  enclose  a  common  nut, 
filled  with  pellucid  fluid.  The  left  contained  a  cyst  about  the 
same  size. 

The  larger  and  more  vascular  tumor  was  laid  open,  and 
examined.  Before  it  was  divided,  it  felt  elastic,  appearing 
about  the  consistence  of  steatoma.  When  insj^ected,  it  shewed 
distinctly  the  cystiform  character;  one  cyst  btnng  particularly 
observable.  This  contained  a  yellow  substance,  of  the  colour 
and  consistence  of  fat,  which  was  but  feebly  adherent  to  the 
containing  cyst. 

Case  2. 

March  25, 1830. — Mrs.  H.,  aged  38,  is  the  mother  of  five 
children ;  the  last  born  four  years  since.  She  lives  in  a  con- 
fined, unhealthy  court,  in  Spitalfields :  her  aspect  is  cachectic ; 
and  emaciation  has  been  going  on  for  some  time.  She  states, 
that  for  the  last  two  years  she  has  menstruated  profusely, 
and  has  had  large  discharges  in  the  intervals.  These  latter 
always  coagulating. 

She  was  ordered  to  use  the  zinc  and  alum  injection ;  to 
take  infusion  of  roses,  with  acid  and  nitre ;  to  continue  in  the 
recumbent  posture ;  and  to  abstain  from  sexual  intercourse. 

June  25. — Hjis  still  profuse  bleedings  occasionally:  em- 
ploys the  remedies  carefully — digitalis,  nitre,  superacetate 
of  lead,  and  occasional  tonics.  The  latter,  and  the  astringent 
injections,  increase  the  pain  {uid  haimorrhage. 

The  recumbent  ix)sture,  cold,  mild  diet,  juid  sexual  absti- 
nence, diminish  the  discliarge. 

July  1. — Bleeding  has  been  excessive.  On  examining,  1 
find  the  lower  anterior  jwirt  of  the  uterus  greatly  enlarged ; 
the  OS  widely  open,  easily  mlmitting  tlie  forefinger ;  and  a 
tumor,  round,  hard,  and  painful  to  the  touch,  may  be  distinctly 
jHjrceived.  The  urine  and  fscces  arc  diffurultly  pjissed.  As 
pain  and  liaimorrhage  were  produced  by  this  investigation, 
it  was  not  repeated. 

Twice,  between  this  and  July  25,  the  vagina  was  plugged. 
On  this  latter  day,  after  large  ble(;ding,  she  dietl. 

The   body  generally,   tmd   especially   the   alMloniiMi.   was 
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emaciated ;  and  a  large  and  hard  uterus  could  be  distinctly 
felt  above  the  pubes. 

The  walls  of  tliis  organ  being  divided,  a  hard,  scirrhous 
tumor,  about  the  bulk  of  a  very  large  orange,  was  found 
imbedded  in  the  walls,  and  encroaching  on  the  cavity.  Tliere 
was  a  tliickened  and  highly  vascular  covering  of  the  mucous 
membrane  over  the  growth  internally ;  nor  was  there  any  of 
the  muscular  tissue  between  the  tumor  and  its  mucous 
investment. 

There  were  in  other  parts  several  smaller  scirrhous 
growths ;  and  the  viscus  was  nearly  as  large  as  at  the  fifth 
month. 

Case  3. 
For  this  interesting  case  I  am  indebted  to  my  Mend  Dr. 
Marshall  Hall.  It  furnishes  another  example  of  pregnancy 
complicated  with  hard  or  scirrhous  tumors  of  the  uterus ; 
occurring,  too,  at  rather  a  late  period  of  life.  It  is  also 
worthy  of  remark,  that,  after  parturition,  the  tumors  inflamed; 
and  one  of  them  suppurated,  thus  leading  to  a  fatal  issue. 
These  facts  I  have  especially  noticed  in  a  former  paper. 
There  can  be  little,  if  any  doubt,  that  the  haemorrhage  in  this 
instance  was  dependent  on  the  diseased  structures.  Dr.  Hall 
"  is  decidedly  of  opinion,  from  what  he  has  observed,  that 
tumors  thus  imbedded  in  the  structure  of  the  uterus  excite 
haemorrhage,  and  especially  in  the  subjoined  case." 

"  Mrs.  T.  C ,  aged  about  43  or  44,  after  having  been 

subject  to  profuse  menorrhagia,  for  twelve  years  of  xmfruitful 
marriage,  at  length  became  pregnant. 

"  During  the  course  of  her  pregnancy,  tumors  were  distinctly 
felt  in  several  parts  of  the  parietes  of  the  distended  uterus ; 
and  one  was  so  superficial,  that  a  medical  gentleman  mistook 
it  for  hernia, 

"  Parturition  was  pretty  well  accomplished ;  but  the  tumors 
inflamed,  puerperal  peritonitis  occurred,  and  the  patient 
died. 

"  On  a  post-mortem  examination,  several  tumors  were 
found  inflamed,  and  one  of  them  suppurated. — ^The  uterus 
was  only  partially  contracted."' 

L  2 
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Case  4. 

The  following  particulars  were  furnished  by  my  friend  Mr. 
Lever,  witli  whom  I  saw  the  patient  during  life.  An  insjx'c- 
tion  after  death  would,  I  doubt  not,  have  corroborated  the 
opinion  we  expressed,  that  the  haemorrhage  was  dependent  on 
the  uterine  tumor. 

"  Mrs.  A.  D ,  aged  54,  residing  near  Finsbury  Market, 

was  married  at  23,  and  is  the  mother  of  only  one  child; 
never  having  had  a  miscarriage.  Three  years  since,  her 
menstrual  periods  became  prolonged ;  being  always  attended 
by  large  discharges  of  coagula,  and  constant  severe  pain  in 
the  uterine  region.  For  two  years,  these  symptoms  were 
entirely  disregarded ;  but  a  twelvemonth  prior  to  this  time 
(1834)  she  employed  astringent  injections,  and  astringent 
medicines  were  given.  For  six  months  she  had  but  slight 
menorrhagic  losses,  when  alarming  uterine  haemorrhage  again 
occurred. — Under  the  ad\4ce  of  another  practitioner,  who 
told  her  friends  that  she  had  malignant  tumor  of  the  uterus, 
she  employed  astringents  and  tonics,  deriving  some  relief. 
The  secale  comutum  was  used ;  but  greater  pain  and  more 
excessive  bleeding  invariably  succeeded  its  exliibition.  Mr. 
Lever  saw  her  soon  afterwards,  and  quickly  recognised  the 
results  of  excessive  haemorrhage.  On  examining  internally, 
the  OS  was  soft,  and  patulous :  anteriorly,  the  neck  was  short- 
ened; and  through  it  could  be  felt  something  large  and 
hard,  occupying  the  uterine  cavity.  That  it  did  not  grow 
from  the  cervix  was  evident,  as  this  latter  jxirt  could  be 
freely  moved  upon  the  tumor. — Dr.  Asliwell  also  examined 
and  confirmed  the  above  statement. 

"  In  a  few  more  weeks,  a  large  bleeding  occurred,  from 
which  she  never  rallied.    (No  examination  could  be  obtained.)" 

Case  5. 

"  In  May  1837,  I  visited  Mrs. ,  aged  41  ;  a  patient  of 

Mr.  Dodd,  in  Wilderness  Row.  She  had  never  borne  children, 
although  she  had  been  long  married.  She  !iad  lost  much 
blood  fn)m  the  uterus;  not  only  at  the  catanienial  |H'ri<Hls,  but 
at  other  times :  and  she  wjis  now  confined  entirely  to  bed. 
Her  face — indeed  her  whole  surface — wjis  jNillid,  and  he  i 
strength  wjia  seriously  inij)aired.  She  sulTered  much  uterine 
pain,  and  fre<juently  took  opium  to  priHuic  sleep. 
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On  examining,  I  found  the  os  patulous,  and  the  cer\-ix 
enlarged  and  cedematous.  I  could  distinctly  feel,  and  touch,  a 
large  growth  occupying  the  lower  part  of  the  uterine  caNaty. 
At  first,  I  thought  it  might  be  polypus ;  but  on  cairrjong  my 
hand  partially  into  the  vagina,  my  finger  passed  over  a 
large  tumor,  situated  as  above,  with  a  broad,  smooth  surface, 
and  e\'idently  not  pediculated.  Pressure  produced  pain ;  and 
a  probe  gently  pushed  against  the  growth,  made  her  cry  out. 
A  good  deal  of  blood,  which  coagulated  firmly,  was  lost  after 
this  investigation.  Astringent  injections  into  the  vagina 
and  rectmn,  the  recumbent  posture,  abstinence  from  sexual 
intercourse,  and  a  mild  but  nutritious  diet,  with  the  vege- 
table tonics,  were  enjoined.  All  idea  of  any  operation  was 
abandoned. 

It  need  not  be  observed  in  how  many  particulars  tliis 
disease  difiered  from  uterine  polypus. 
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DESCRIPTION  OP  PLATE. 


A  The  smaller  tumor,  slightly  indented  on  its  surface  by  the  pres- 
sure of  the  more  prominent  and  vascular  tumor  B. 

B  The  larger  and  vascular  tumor;  the  web  of  vessels  being  dis- 
tinctly shewn. 

C    The  cut  edges  of  the  uterus. 
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REPORTS 


OBSTETRIC    CASES 

OCCURRING 

IN  PETERSHAM  WARD, 


UNDER  THE  CARE  OF 

S.   ASHWELL,   M.D. 


SUMMARY  OF  CASES  OF  F^ALE  SEXUAL  DISEASE  RECEIVED  INTO 
PETERSHAM  WARD,  FROM  DEC.  1836,  TO  OCT.  1837.* 

Abortio --1 

Amenorrhoea     -----     7 

cum  Epilepsia    -     I 

Hemiplegia,     1 

Carcinoma  Uteri    -     -     -     -  1 0 

Vaginae     -     -     -     1 

Chlorosis 7 

Engorgement  of  the  Uterus  -     1 
Hydrops  Ovarii      -     -     -     -     5 

Hysteria       ------     1 

Indurat.  Oris  Cervicisque  Uteri,  2 
Inflammatio  Mamms  -  -1 
Inflam.  Oris  Cervicisque  Uteri,  6 
Inflammatio  Vaginae  -  -  -  I 
Leucorrhcea      -----     5 


Menorrhagia  -  -  - 
Procidentia  Uteri  -  - 
Prolapsus  Uteri      -     - 

Vesicae  -     - 

Puerperal  Mania  -  - 
Retro versio  Uteri  -  - 
Tumor  Abdominis 
.  .  .  .  Meatxis  Urinarii 
.  .  .  .  Ovarii  -  -  - 
.  .  .  .  Uteri  -  -  - 
Vesico- Vaginal  Fistula 
Vicarious  Menstruation 

Total 


-     -     82 


Abortio.  — This  case  of  abortion  was  caused  by  the  patient  receiv- 
ing a  violent  kick  from  her  husband.  She  came  into  the  hospital 
suffering  greatly  from  loss  of  blood.  Generous  diet,  rest,  and  ve,"-e- 
table  tonics,  restored  her  natural  strength. 

Amenorrhoea. — Nine  cases  of  amenorrhoea  are  registered  in  the 
case  book :  seven  of  them  simple,  and  two  complicated.     Six  of  the 

*  For  the  statistical  data  of  this  department  of  the  Reports,  I  am  again  in- 
debted to  my  friend  Mr.  Lever,  one  of  the  Obstetric  Clinical  Clerks  of  the 
Hospital. 
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simple  oases  occurred  in  the  persons  of  delicate  females ;  and  the 
remaining  patient  was  a  strong  active  plethoric  girl  of  nineteen  years 
of  age.  The  former  were  treated  by  aperients  and  metallic  tonics. 
Four  employed  the  ammoniacal  injection  with  benefit ;  while  elec- 
tricity in  some  cases  seemed  to  be  of  great  service,  in  exciting  men- 
struation. In  three  of  the  cases  of  araenorrhoea,  the  patients* 
mothers  had  died  with  organic  disease  of  the  uterus.  The  two  com- 
plicated cases  are  not  without  interest :  in  one,  epilepsy  was  com- 
bined with  amenorrhoea.  This  patient  had  a  brother  who  was  also 
liable  to  epileptic  attacks.  She  had  prescribed  for  her,  pulv.  digit, 
gr.  i.  pulv.  myrrhae  gr,  ij.  ferri  sulph.  gr.  i.  syr.  q.  s.  f.  pil.  ter  die  cap. 
She  persevered  with  this  medicine  for  seven  weeks,  without  any 
return  of  the  epileptic  convulsion ;  and  the  catamenial  secretion  has 
also  been  established.  In  the  case  where  hemiplegia  was  combined 
with  amenorrhoea,  notwithstanding  the  menstrual  secretion  was  ex- 
cited by  the  administration  of  steel  and  Ihe  use  of  the  ammoniacal 
injection  &c.,  the  hemiplegia  was  not  relieved :  greater  good  was 
derived  from  a  protracted  course  of  the  ext.  nucis.  vom. 

Cardnoma  Uteri. — No  less  than  tea  cases  of  this  lamentable 
disease,  in  their  various  stages,  have  been  received  into  the  ward. 
In  five,  where  ulceration  had  not  gone  on  to  any  great  extent,  and 
where  there  were  no  fungoid  excrescences,  the  application  of  the 
tt'nct.  of  iodine,  by  means  of  a  camel's-hair  pencil,  through  the  spe- 
culum, seemed  to  improve  the  condition  of  the  ulcers,  and,  for  a 
time,  to  retard  their  progress.  In  most  of  the  cases,  the  best  mode 
of  exhibiting  anodynes  appeared  to  be  in  the  form  of  suppository. 

Carcinoma  Vaginee — occurred  in  a  person  of  the  age  of  fifty 
years,  where  the  catamenial  functions  had  never  been  performed  with 
punctuality.     The  inguinal  glands  were  enlarged  and  indurated. 

Chlorosis. — Seven  cases  of  chlorosis  have  been  received  for  treat- 
ment :  in  four  of  them,  there  was  extensive  tubercular  disease  of  the 
lungs.  The  remaining  three  were  of  simple  character,  and  were 
cured  by  a  gentle  hut  continued  course  of  tonics ;  ut  the  same  time 
varying  them,  when  the  one  in  use  seemed  to  lose  its  ellicacy. 

Engorgement  of  Ihe  Utirus. — This  patient  was  a  reclaimed  cour- 
tezan. Cupping  on  the  loins,  absolute  rest,  abstinence  from  every 
species  of  excitement,  laxatives,  and  sedatives,  comprised  the  success- 
ful treatment. 

Hydrops  Ovhrii. — Five  cases  have  been  received  into  tlie  ward 
since  the  last  report.  Of  these,  four  were  married,  and  one  was 
single :  four  commenced  on  the  right  side,  and  one  on  tlte  left. 
Three  cases  were  tapped,  all  unsuccessfully.  The  following  table 
will  furnish  the  chief  points,  at  a  glance  : — 
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Measarement 
below  the  Umbil. 


No.  1  aged  39,  Unmarried left  side,      32f  inch,  stationary. 

2  ...  50,  Married...8  child.  4  mis.,  right  ditto,  44  do.  \  ^^^^' 

3  ...  37,  Married...!  child,  8  mis.,  right  ditto,  oOjdo.     died. 

4  .  .  .  50,  Married... 9  child.  3  mis.,  right  ditto,  50  do.     died. 

5  .  .  .42,  Married... 2  child.  1  mis.,  right  ditto,  4l5do.     died. 

Hysteria. — This  case  was  of  an  hysterico-epUeptic  character.  The 
mistura  assafcetidBB,  as  well  as  the  enema  assafcetldae,  was  found 
of  service  :  and  although  not  cured,  she  was  greatly  relieved. 

Induratio  Oris  Cervicisque  Uteri. — In  the  two  cases  of  induration 
of  the  mouth  and  neck  of  the  womb,  the  women  had  borne  children, 
and  had  long  suffered  from  uterine  irritation.  In  both,  the  indura- 
tion extended  over  the  whole  of  the  os  and  part  of  the  cervix,  and 
interfered  with  the  functions  of  micturition  and  defaecation,  but  more 
especially  the  former.  Great  advantage  was  derived  from  the  appli- 
cation of  the  tincture  of  iodine  to  the  part  aflected,  by  means  of  the 
speculum  ;  at  the  same  time,  improving  the  general  health  of  the 
patient.  One  left  the  hospital  with  the  parts  nearly  in  a  natural 
state :  the  other  fell  a  victim  to  erysipelas. 

Iriflammatio  Mammce. — In  the  only  case  admitted,  abscess  had 
already  taken  place ;  so  that  no  opportunity  occurred  to  put  into 
practice  the  nauseating  plan  of  treatment  The  quinine,  porter, 
generous  diet,  &c.,  were  exhibited,  to  support  the  powers  of  the  con- 
stitution.    She  left  quite  well. 

InJIammatio  Oris  Cervicisque  Uteri. — In  the  six  cases  of  this 
disease,  there  was  the  creamy  discharge ;  the  central  pains,  increased 
by  the  erect  position ;  exquisite  tenderness  on  examination,  and  the 
humid  and  hot  state  of  the  os  and  cervix.  Cupping  on  the  loins, 
leeches  to  the  vulva  or  vagina,  mild  saline  laxatives,  sedatives,  ano- 
dyne injections  (as  the  poppy,  or  conium),  with  perfect  and  absolute 
rest,  comprised  the  successful  treatment. 

Inflammatio  Vaginee. — This  case  occurred  in  the  person  of  a  deli- 
cate woman  of  the  age  of  47,  who  had  been  married,  for  the  second 
time,  about  three  weeks.  The  recumbent  position,  cupping  to  the  pe- 
rineeum,  leeches  to  the  vulva,  laxatives,  &c.,  comprised  the  treatment. 

Leucorrhcea. — In  aU  the  cases,  the  discharge  was  very  abundant, 
and  had  existed  for  some  time :  in  two,  there  was  slight  prolapsus  of 
the  uterus.  The  injections  used  were,  the  lot  arg.  nit ;  the  lot  alum, 
comp. ;  the  lot  ferri  sulph. ;  the  decoct,  querciis  c  alum. ;  and  the 
decoct  acic.  clavi.  These  were  frequently  changed  for  one  another, 
and  with  advantage.  The  internal  remedies  were,  mild  laxatives  and 
tonics ;  the  latter  of  two  kinds,  mineral  and  vegetable.    Of  the  mineral 
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tonics,  preference  was  given  to  the  zinci  sulph.,  ferri  sulpL,  and  tinct. 
ferri  sesquichloridi.  Of  the  vegetable  tonics,  the  quinine  seemed  to 
be  the  most  efficacious. 

Menorrhagia. — Both  the  examples  of  this  disease  were  of  the 
passive  kind.  Both  women  had  been  married,  had  borne  several 
children,  and  had  repeatedly  miscarried.  Astringent  injections,  as  the 
lot.  alum,  comp.,  and  the  decoct,  aciculi  clavi,  were  very  beneficial ; 
so  also  the  internal  exhibition  of  the  aciculus  clavus. 

Procidentia  Uteri. — In  the  four  cases  of  this  displacement,  ulcera- 
tion of  the  OS  had  occurred  to  some  extent.  Three  of  the  patients 
had  borne  many  children :  one  was  of  the  age  of  seventeen,  unmarried, 
and  had  never  been  pregnant,  but  was  in  the  habit  of  lifting  heavy 
weights.  The  lotio  nig.  c  mist,  acaciae  et  ext.  opii  was  ordered  at 
first,  as  a  local  application:  afterwards,  the  arg.  nit.  completed  the 
healing  of  the  ulcers.     Pessaries  were  subsequently  used. 

Prolapsus  Uteri. — One  case  had  occurred  after  a  miscarriage  at 
four  months,  attended  with  much  haemorrhage ;  one,  after  a  tedious 
and  difficult  labour  ;  and  the  third  occurred  to  the  person  of  a  young 
woman,  who,  a  few  days  after  her  admission,  proved  to  be  maniacal. 
In  all,  the  constitutional  symptoms  were  more  distressing  than  in  the 
instances  of  Procidentia. — Astringent  injections  were  periodically 
and  regularly  persevered  in ;  and  afterwards  the  Hat  pessaries  were 
introduced. 

Prolapsus  Vesica;. — This  case  was  difficultly  managed :  it  followed 
a  protracted  and  instrumental  delivery.  The  lot.  arg.  nit.  was  used 
as  an  injection ;  and  a  sponge  pessary  was  tlie  support  employed. 

Puerperal  Mania. — This  patient  was  27  years  old,  and  had  borne 
four  children ;  her  last  labour  occurring  prematurely,  and  attended 
by  great  flooding.  Three  days  after  delivery,  maniacal  symptoms 
developed  themselves :  morphia,  ammonia,  with  the  tincture  of  hop, 
&c.  were  exhibited ;  but  as  her  noise  was  prejudicial  to  the  other 
patients,  she  was  removed  before  her  recovery. 

Retraverrio  Uteri. — This  patient  was  of  the  age  of  4 1  years  :  she 
had  borne  ten  children,  and  had  miscarried  three  times.  For  five 
months  she  had  observed  a  progressive  increase  in  the  size  of  her 
abdomen,  which  she  attributed  to  preguancy  ;  but  there  were  no  otlier 
corroborative  symptoms.  For  three  weeks  previous  to  her  admission, 
she  had  been  much  annoyed  by  a  constant  "  stillicidium  urina?." 
Soon  afterwards,  the  swelling  of  the  abdomen  increased  more  rapidly, 
attended  with  great  pain  in  the  back,  and  a  drugging  sensation  at 
tlie  umbilicus :  notwithstanding,  she  daily  passed  a  considerable 
(juami'v  "»'-•  >tt>r,  occasionally  of  a  high  colour.     The  swelling  ol 
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the  abdomen  was  oviform,  occupying  its  whole  cavity,  with  a  decided 
fluctuation  on  percussion,  except  at  the  upper  part,  where  an  indis- 
tinct boundary  could  be  felt:  its  surface  was  tense,  shining,  and 
traversed  by  distended  veins.  The  pulse  was  quick,  the  countenance 
flushed,  and  the  respiration  hurried.  During  the  first  night  after  her 
admission,  she  had  passed  two  pints  of  urine  by  the  voluntary  efforts. 
On  examination  per  vaginam,  the  os  uteri  could  not  be  found ;  but 
a  considerable  gush  of  fluid  of  an  urinous  smell  followed  the  intro- 
duction of  the  finger.  Per  rectum,  a  large  tumor  could  be  felt  press- 
ing upon  and  diminishing  the  calibre  of  that  boweL  A  female  cathe- 
ter was  now  obtained ;  but  it  was  only  after  repeated  solicitations, 
and  almost  compulsion,  that  the  patient  would  allow  it  to  be  passed : 
its  introduction  was  accomplished  with  great  difficulty,  as  the  meatus 
urinarius  was  drawn  up  above  and  behind  the  pubes.  Upwards  of 
eleven  pints  of  ammoniacal  urine  were  drawn  off:  after  which,  she 
was  placed  on  her  knees  and  elbows,  and  the  uterus  was  restored  to 
its  natural  situation.  In  three  hours  the  catheter  was  again  intro- 
duced, when  three  pints  more  urine  flowed  away.  On  the  following 
morning,  four-and-a-half  pints  more  were  drawn  off.  From  this  time 
the  catheter  was  obliged  to  be  constantly  resorted  to,  to  relieve  the 
weakened  bladder:  in  the  course  of  five  days  she  aborted  of  a  three- 
months'  foetus,  and  sank  96  hours  afterwards. 

Tumor  Abdominis. — This  case  was  supposed  to  be  hard  tumor  of 
the  uterus;  but,  on  examination,  it  was  thought  to  be  connected 
with  the  omentum,  and  not  in  any  way  attached  to  the  uterus. 

Turner  Meatus  Urinarii. — Four  cases  of  this  painful  affection  were 
received  for  treatment.  One  was  cured  by  the  local  application  of 
the  nitrate  of  silver.  In  two  others,  this  remedy  produced  so  much 
local  and  constitutional  irritation,  that  it  could  not  be  repeated :  the 
tinct  of  iodine  was  then  applied,  and  >vith  success.  In  the  fourth 
case,  after  repeated  and  unsuccessful  employment  of  the  nitrate  of 
silver,  Mr.  Key  attempted  to  remove  the  growth  by  the  knife ;  but 
from  the  violent  struggles  of  the  patient,  a  young  girl  of  13,  he  could 
not  succeed. 

Tumor  Ovarii. — Both  these  cases  occurred  in  the  left  side,  in  single 
women.  Iodine  was  employed  internally  and  externally ;  omitting 
its  use  when  the  usual  unpleasant  symptoms  were  occasioned. 

Tumor  Uteri. — No  less  than  nine  patients  affected  with  hard 
tumor  of  the  uterus  have  been  received  for  treatment  Six  of  these 
were  unmarried  women,  and  three  married.  In  one,  retroversion 
occurred;  the  weight  of  the  tumor  displacing  the  uterus.  Iodine 
was  administered  to  all ;  and  although  not  to  the  dispersion  of  the 
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tumor,  yet  it  greatly  improved  the  patients'  constitutional  powers, 
and  appeared  to  arrest  the  growth. 

Vesico-Vaginal  Fistula. — One  of  these  cases  was  perfectly  hopeless, 
from  the  great  loss  of  substance  that  had  taken  place,  the  result  of  a 
tedious  and  protracted  labour.  The  other  was  nearly  cured  by  the 
almost  constant  wearing  of  an  elastic  gum-catheter,  and  the  very 
frequent  application  of  the  nitrate  of  silver  to  the  opening. 

Vicarious  Menstruation. — In  one  case,  the  discharge  occurred 
from  the  mamma:  in  the  other,  from  the  ear.  This  last  patient 
was  a  native  of  London,  twelve  years  of  age.  She  began  to  men- 
struate when  eleven  years  and  eight  months  old ;  and  was  regular 
for  three  months,  when  the  catamenia  ceased.  Occasional  haemo- 
ptysis, and  discharge  of  blood  from  both  ears,  vicariously  occurred. 
The  ammoniacal  injection,  the  tinct.  ferri  sesquichloridi,  and  electri- 
city, were  the  means  employed  to  effect  a  cure  :  this  was  accom- 
plished in  the  former  case ;  and  the  latter  is  now  under  treatment. 


RETURN  OF  OBSTETRIC    OUT-PATIENTS  WHO    HAVE  ATTENDED  AT  GUY  S 
HOSPITAL    FROM  OCT.  1836,  TO  OCT.  1237. 

In  addition  to  those  under  treatment,  new  Letters  have  been  granted 
to  497  patients,  whose  diseases  were  as  follows : — 


Abortio 11 

Amenorrhoea 34 

with  Epilepsy    -  2 

with  Bronchocele  1 

with  Chorea  -     -  1 

Anteversio  Uteri  -     -     -     -  1 

Carcinoma  Uteri  -     -     -     -  33 

Chlorosis 41 

Climacteric  Disease    -     -     -  6 

Diseases  of  Pregnancy     -     -  13 

Dysmenorrhoja     ...     -  2 

Engorgement  of  the  Uterus  3 

Hernia  with  Pregnancy  -     -  2  i 
Hysteria      ------21 

Hydrops  Ovarii     -     -     -     -  6 

Indurat  Oris  Cervicisque  Uteri,  6 

Inflam.  Oris  Cervicisque  Uteri,  10 

Intlum.  Vaginir    .     -     -     -  1 

Irritable  Uterus    -     -     -     -  8 

Lcucorrhcra 110 


Menorrhagia  -  -  -  - 
Over  Lactation     -     .     - 

Pregnancy  

with  Syphilis  - 

Procidentia  Uteri  -  - 
Prolapsus  Uteri     -     -     - 

VaginsB     -     - 

Vesicae       -     - 

Prurigo 

Retroversio  Uteri  -  - 
Tumor  Ovarii  -     -     .     - 

Uteri    -     .     -     - 

Vagina?      -     -     - 

Meatfts  Urinarii  - 

Tympanites  .  .  -  - 
Varicose  Veins  of  Vagina 
Vesico-Vaginal  Fistula  - 
Vicarious  Menstruation 


23 

33 

26 

3 

27 

28 

5 

4 

4 

1 

14 

4 

1 

4 

1 

1 

1 

3 


497 
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Of  these  497  women,  36S  were  married;  of  whom,  206  married 
before  the  age  of  twenty-one  years :  124  were  single ;  and  5  were 
widows. 

Tliey  had  given  birth  to  1518  children ;  of  whom  796  were  boys, 
and  722  were  girls.  161  of  the  women  had  miscarried ;  and  the  col- 
lective total  of  their  abortions  was  350.  275  are  registered  as  being 
of  light,  and  222  of  dark  complexion. 

Ahortio. — Of  the  eleven  cases  of  abortion,  five  were  the  result  of 
violence ;  while  in  the  remaining  six  the  premature  expulsion  of  the 
ovum  seemed  to  be  occasioned  from  the  mothers'  being  affected  with 
sj-philis. 

Am^norrhoea. — The  cases  were  in  number  38.  21  were  of  light 
complexion,  and  17  dark.     Their  ages  were  as  follow  : 

6  of  the  age   of  15  years.  2  of  the  age  of  21  years 


4 

16   .. 

4 

22 

4     .... 

17  .. 

2 

23 

5 

IS   .. 

4 

24 

2 

19   .. 

2 

26 

3 

20  . . 

The  case  in  which  bronchocele  accompanied  the  disease  was  cured, 
under  a  long-continued  course  of  the  tinct  ferri  sesquichloridL 
The  enlargement  of  the  thyroid  gradually  disappeared,  when  the 
menstrual  function  was  established. 

The  case,  in  which  chorea  was  present,  is  also  worthy  of  remark ; 
as  the  convulsions  ceased  so  soon  as  the  uterus  was  made  to  perform 
its  proper  functions. 

The  two  cases  in  which  epilepsy  was  combined  with  amenorrhaea 
was  put  under  the  plan  of  treatment  which  was  recommended  by 
Dr.  Bright  to  the  Members  of  the  Hunterian  Society  at  the  com- 
mencement of  October  1S36  ;  viz.  a  combination  of  pulv.  digit  ferri, 
sulph.  and  pulv.  myrrhie,  taken  three  times  in  the  day,  in  the  form 
of  pill.  In  both  these  cases,  the  fits  became  diminished  in  number, 
recurring  at  longer  intervals ;  and  the  menstrual  function  became 
normally  established.  The  last  report  we  heard  was — there  had 
been  no  recurrence  of  the  fits. 

Anteversio  UlerL  —  This  displacement  of  the  uterus  was  well 
marked.  The  functions  of  micturition  and  deftecation  were  greatly 
interfered  with.  After  the  reduction  of  the  organ  to  its  right  situa- 
tion, astringents  were  ordered  to  be  thrown  into  the  vagina,  and  the 
patient  was  put  upon  a  course  of  tonics. 

Hydrops  Ovarii. — These  cases  were  six  in  number;  and  their 
particular  features  were  as  follows  : — 
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fo-  Age.  o"sta^i    ofCMldrcn.  Complexion.       Side  affected. 

1 32 single     . .   0 D left 

2 26 married.  .   0 L left 

3 37 ditto 0 D left  ' 

4 50 ditto 8 D left 

5 45 ditto 6 D left 

6 34 ditto 0 D left 

Over-Lactation. — The  cases  of  women  suffering  from  over-lacta- 
tion are  no  less  than  33  in  number.     Their  history  is  as  follows : — 

»T  a™  ARe  No.  of  No.  of  /.        ,     , 

No.  Age.         when  Married.     Children.         Miscarriages,     ^-omplexion. 

1 23  ..  ..  19 1  1  L 

2  ....  21  ....    19 3 3  L 

3  ....  38  ....  17  ....   4 1  D 

4 30 22 4 0 L 

5  ....  22  ....  18  ... .   1  1  L 

6 28 20 3 0 D 

7  ....  41  ....  19  ....  11  1  L 

8 38 21 9 4 L 

9  ....  21  ....  19  ....   1  1  L 

10  ....  27  ....  22  ... .   3 0  L 

11  ....  37 21 10 0 L 

12 36 18 8 0 D 

13 26 21  3 0 D 

14 28  ... .  16 6 0 D 

15 28 23 3 0 D 

16  ....  26  ....  18  ....  4 0 D 

17  ... .  25 16 5 5 L 

18 27 22 2 1  D 

19  ....  18  ....  17  ....  1  0 L 

20 37 29 5 0 D 

21 27 25 1  0 L 

22 25 19  ... .  4 0 D 

23 36 24 7 3 D 

24 23 16 6 3 L 

25  ... .  36  ... .  27  ... .  3 2 L 

26 26 22 3 1  L 

27 29  ....  21  6 2 L 

28 30  ..  .*.  19 6 1  L 

29 26  ... .  17  ... .  5 2 D 

30 20  ..  ..  17  ..  ..  2 1  L 

31 25 IS I  •      .  L 

32 27   .  .  l'>  .,  1     .  .  L 

33 2;^  I  '  D 


Dr.  AshwelTs  Summary  of  Obstetric  Cases.  159 


Tumor  Ovarii. — ^These  cases  are  fourteen  in  number, 
lowing  table  wiU  represent  them  : 


The  fol- 


Xo.                 Age. 

1   67  . .  . . 

Married 
or  Single. 

..    M  ... 

No. 
ofCbildien. 

...11    .. 

2 52  . .  . . 

..   M  ... 

...      1    .. 

3 28  ... 

..    M  ... 

...    0   .. 

4 25  ... 

..   M  ... 

...    0  . 

5 35  ... 

..   M  ... 

...    3  .. 

6 44 

..   M  ... 

...    9   .. 

7 32  ... 

..   M  ... 

...    3  . 

8 34  ... 

..   M  ... 

...    4  . 

9 37  ... 

. .    M  . . . 

...    8  .. 

10 45  ... 

..   S    ... 

...    0   . 

11 25  ... 

..   S    ... 

...    0  . 

12 50  ... 

..    M  ... 

...    8  .. 

13 45   ... 

..    M  ... 

...    6  . 

14 26  ... 

..    M  ... 

...    3  . 

Inflammatio  Vagijue.- 

— The  case 

of  inflan 

Side  affected. 

Comp 

.    left  ... 

.   D 

.    left  ... 

.    L 

.    left  ... 

.    L, 

. .    right    . 
.   left  . .  . 

.    D 
.    D 

.    left  . .  . 

.    D 

.  .    right 
. .    left  . . 

.    D 

.    left  .. 

.    D 

. .    left  . .  . 

.    D 

. .    left  .. 

.    D 

.    right    . 

.    D 

.    left  .. 

.   D 

..    left  .. 

.    D 

occurred  to  an  old  woman  62  years  of  age,  who  had  lived  single 
till  within  a  few  weeks  of  her  applying  at  this  hospitaL  Her 
husband  was  22  years  old. 


STATISTICAL  ACCOUNT  OF  GUY  S  HOSPITAL  LYING-IN  CHARITY, 
ESTABLISHED   1S33. 

From  Oct.  1836,  to  Oct.  1837, 

767  women  have  applied  for  Letters  from  the  Lying-in  Charity  of 
Guy's  Hospital. 

Of  these,  588  were  English  women 
7    ..     Welsh 
3    . .     Scotch 
and  169    .  .     Irish 


Total 


767 


The  ages  of  these  women  were  as  follows 


Years 

Tears 

Tean; 

1  .. 

..    16 

39   .. 

.    28 

16  ... .    40 

1  .. 

..    17 

46  .. 

.    29 

6  . 

..    41 

7   .. 

..    18 

66  .. 

.    30 

9   . 

..    42 

20  .. 

..    19 

35  .. 

.    31 

2   . 

..    43 

24  .. 

..    20 

23  .. 

.    32 

1   . 

..    44 

28  .. 

..    21 

36  .. 

.    33 

3  . 

..    45 

37  .. 

..    22 

33  .. 

.    34 

0  . 

..    46 

38  .. 

..    23 

27   .. 

.    35 

0  . 

..    47 

48  .. 

..    24 

.30  .. 

.    36 

1   . 

..    48 

41    .. 

..    25 

18  .. 

.    37 

42  .. 

..    26 

19   .. 

.    38 

767  Total 

55  .. 

..    27 

15   .. 

.    39 
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Of  these  767  females, 

Tears 

Years 

3  married  at  the 

age  of  14 

27 

27 

13 

15 

18 

28 

26 

16 

5 

29 

62 

17 

6 

30 

78 

18 

6 

31 

101 

19 

4 

32 

110 

20 

3 

33 

73 

21 

1 

34 

73 

22 

1 

36 

49 

23 

1 

38 

41 

24 

1 

40 

43 

25 

19 

26 

767  Total. 

Of  these  women — 107  are  first  pregnancies :  the  remaining  660 
women  had  given  birth  to  2671  children ;  of  wQom,  2523  were  bom 
alive,  and  148  were  still-bom. 

Of  the  2523  children  bom  alive,  there  were  1397  boys,  and  1126 
girls.  Of  the  148  still-born,  89  were  boys,  and  59  were  girls.  237 
of  these  women  had  miscarried,  and  the  amount  of  their  abortions 
was  348. 

Of  the  767  females,  367  are  registered  of  light  complexion,  and 
400  of  dark. 


From  Oct  1,  1836,  to  Oct  1, 1837,  637  women  have  been  at- 
tended by  the  Pupils  belonging  to  the  Obstetric  Class  of  Guy's 
Hospital. 

Of  these  637  cases,  there  were. 
Cases  of  natural  labour : 

Vertex  presentation 581 

Face         ditto         7 

588 

Cases  of  premature  labour 4 

Cases  of  protracted  labour: 

Delivered  with  perforator    I 

by  action  of  ergot 3 

4 

Cases  of  preternatural  labour  : 

Urccch  presentation 10 

Foot         ditto 3 

Funis    1 

14 
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Cases  of  complex  labour : 

Twins , 

Placenta]  presentation 
Retained  placenta  .  . 
Puerperal  convxilsions . 


Cases  of  flooding  labour 

Case  of  impracticable  labour,  from  imperforate 
OS  uteri 


16 
10 

1 


Total 637 

Patients  delivered  since  Oct.  1833 1278 


Total  attended  by  the  Charity 1915 


Males  remales 

Children  born  alive 617  ;    of  whom  328         289 

still-bom 26  15  11 


643 


343 


300 


Of  the  26  children  still-born, 

13  were  vertex  presentations, 

2     .  .  face         ditto, 

2  . .  premature  labours, 

3  .  .  nates  presentations, 
2    . .  foot         ditto, 

1  was  shoulder  ditto,   (one  of  twins) 

I    . .  funis        ditto, 

I     . .  placenta  ditto, 

1     . .  delivered  by  perforator. 


Total,     26 

Of  the  7  fac€ 

presentations, 

1  was 

of  5  hours* 

duration, 

8      .  . 

10     .. 

13     .. 

,   . 

15     .. 

18     .. 

29     .. 

Total,  7 

Vol.  III. 
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Of  the  nates  presentations, 

6  of  the  children  have  been  bom  alive; 
4  still-born, 

10 
Of  the  foot  cases, 

2  were  bom  alive  ;  and 
1  still-born. 


and 


Of  the  6  twin  cases, 

In  5,  both  children  were  females ;  and  in 
1,  one  was  a  boy,  and  the  other  a  girl. 
2  cases,  the  vertex  presented  in  both  children ; 
1    . .      the  vertex  presented  in  both  cases,  but  in  one  the  face 

was  situated  anteriorly ; 
1    . .      the  one  was  bom  under  a  vertex   presentation ;    the 

other  was  a  foot  representation  ; 
1    , .      the  male  was  born  with  a  shoulder  presentation ;  the 

female  (the  first-born)  with  a  vertex  ; 
1    .  .      the  vertex  presented  in  one  child,  the  nates  in  the  other. 
Of  these  637  women, 

100   were'  1st  confinements. 


122 

.      2d 

103 

.      3d 

67 

.      4th 

68 

5th 

47 

6th 

48 

.      7th 

34 

8th 

18 

9th 

12 

were   lOth  confinements. 

5 

nth 

7 

12th 

3 

. .      13ih 

2 

1 1th 

0 

15th 

1 

. .      16th 

637. 

Total. 

57  Cases  occurred  in  the  month  of  January, 

42    February, 

63 Marcli. 

■)7   April, 

72 May, 

43 Tune, 

51   luly, 

!)3 Au<>^ust, 

43 September, 

52   October, 

48 November, 

56 December, 

637 Total. 

Of  the  100  first  confinements,  54  were  males,  and  46  females. 
Of  the  males,  52  were  born  alive,  and  2  still-born;  of  the  females, 
43  were  born  alive,  and  3  still-born. 

Only  two  deaths  occurred  durinj?  the  past  year. 
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HISTORY  OF  A  CASE  v 

OF 

DISLOCATION  OF  THE  FEMUR. 

RELATED  BY  DR.  CUMMDIS; 

AXD    COMMUNICATED 

BY  SIR  ASTLEY  COOPER,  BART.  F.R.S.  D.CL. 


As  the  followinsr  Case,  which  I  have  received  throuo'h  the 
kindness  of  Dr.  Cummins  of  Dundee,  is  interesting  in  itself,  and 
as  confirming  the  statements  of  Mr.  Morgan  and  Mr.  Bransby 
Cooper  in  their  accounts  of  the  Dislocation  of  the  Tliigh- 
bone,  (see  Vol.  I.  pp.  79  and  97,)  it  has  been  thought  desirable 
to  publish  it  in  the  present  Number  of  the  Reports. 

"  Thomas  S ,  a  carter,  about  53  years  of  age,  of  relaxed 

and  spare  habit,  on  the  night  of  January  8th,  1830,  was  pro- 
ceeding homeward,  in  a  state  of  inebriation,  when  he,  un- 
awares, stepped  over  the  side  of  the  road,  and  fell  into  the 
adjoining  field,  which  was  several  feet  below  the  level  of  the 
former.  On  recovering  from  the  shock,  he  was  unable  to 
rise,  and  was  conveyed  home  by  some  friends.  A  surgeon 
saw  him  about  four  hours  after  the  accident  took  place :  he 
found  the  right  hip-joint  much  swelled  and  ecchymosed  ; 
which,  with  the  intoxicated  state  of  the  patient,  contributed 
to  prevent  his  ascertaining  the  exact  nature  of  the  injur}'. 

"  On  the  1  Ith,  the  late  Mr.  Gibson  of  New  Lanark,  witli 
whom  I  then  resided  as  assistant,  saw  the  patient  for  the  first 
time ;  but,  from  the  unusual  nature  of  the  symptoms,  hesi- 
tated in  his  opinion,  wliether  the  case  was  one  of  dislocation 
of  the  joint,  or  fracture  of  the  neck  of  the  femur. 

"  On  the  17  th,  the  antiphlogistics  previously  employed 
having  produced  considerable  abatement  of  the  tumidity, 
Mr.  Gibson  thought  that  the  bone  was  dislocated,  and  that  an 
attempt  might  be  made  to  reduce  it     Extension,  by  means 

m2 
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of  the  compound  pulley,  was  kept  up  during  nearly  the  space 
of  an  hour,  while  attempts  were  made  to  effect  the  restora- 
tion of  the  joint  to  its  natural  state ;  but  they  proved  ineffec- 
tual. ,The  want  of  success  induced  Mr.  Gibson  to  doubt  the 
correctness  of  the  opinion  w  hich  he  had  formed. 

"  Next  day,  18th,  being  the  10th  from  the  occurrence  of 
the  accident,  Mr.  Gibson  took  me  to  see  the  case ;  when  I 
found  the  symptoms  as  follows,  and  was  informed  that  they 
were  the  same  from  the  first,  excepting  the  diminution  of  the 
general  tumidity. — The  right  limb  was  shortened  by  fully 
three  inches,  and  it  could  not  be  lengthened  in  any  degree. 
The  knee  and  toes  were  very  much  turned  out;  and  the 
attempt  to  rotate  the  thigh  inward  produced  exquisite  paui, 
without  producing  any  change  in  the  position  of  the  limb. 
Abduction  and  adduction  were  nearly  equally  difficult  and 
painful ;  but  flexion  could  to  a  certain  extent  be  performed 
with  less  difficulty.  The  hip  was  flattened ;  and  the  trochan- 
ter major  not  to  be  discovered.  There  was  no  hard  or  distinct 
tumor  on  the  pubes ;  but  close  below  the  anterior  sujx^rior 
spine  of  the  ilium,  between  it  and  the  situation  of  the  inferior, 
there  was  a  very  distinct,  hard,  round  tumor,  wliich  could  be 
felt  moving  in  unison  with  the  thigh  when  flexion  and  exten- 
sion were  performed.  There  was  no  crepitus,  no  possibility 
of  lengthening  the  limb,  and,  of  course,  no  successive  retrac- 
tion on  the  removal  of  the  extending  force,  as  takes  place  in 
firacture  of  the  neck  of  the  thigh-bone.  The  tumor  at  the 
anterior  superior  spine  was  fixed  in  its  relative  position ;  and 
between  its  most  prominent  part,  and  the  point  of  the  spine, 
the  distance  was  only  a  few  lines,  and  nearly  in  the  perpen- 
dicular, as  it  projected  but  little  into  the  abdomen. 

"  My  opinion  being  requested,  I  stated  that  the  case  was  one 
of  dislocation ;  that  I  was  satisfied  that  the  tumor,  situated 
immediately  under  tlie  anterior  sujKTior  spine  of  tlie  ilium, 
was  formed  by  the  head  of  tlie  femur ;  and  that,  in  conse- 
quence, the  neck  of  the  bone  and  trochanter  major  lay  on 
the  contiguous  jx)rtion  of  the  dorsum  ilii,  above  the  acctjibu- 
lum.  It  was  objected,  that  sucli  a  position  of  the  bone  was 
anomalous  and  unprecedented ;  and  that  if  the  liead  of  the 
femur  were  so  disl<xate(l,  it  was  unlikely  it  would  remain  in 
tliat  situation,  on  the  sharp  ridge  of  the  ilium  :  however,  on 
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returning  home,  and  explaining  my  ideas  at  length,  and 
placing  the  dry  bones  in  the  same  position  as  they  were  sup- 
posed to  occupy  in  the  Case,  Mr.  Gibson  was  entirely  convinced; 
and  we  agreed  that  the  reduction  ought  to  be  attempted,  by 
extending  the  joint  in  a  direction  downward  and  backward* 
raising  the  head  of  the  bone,  and  rotating  the  knee  inward, 
so  as  to  turn  the  head  of  the  bone  into  the  acetabulum. 

"  On  the  1 9th,  a  grain  of  tartar  emetic  haNdng  been  pre- 
viously administered  at  short  intervals  till  sickness  and 
vertigo  came  on,  the  extension  by  means  of  the  pulleys  was 
gradually  increased.  Mr.  Gibson,  ha\-ing  a  towel  passed  under 
tlie  patient's  tliigh  and  over  his  own  shoulder,  raised  the  head 
of  the  bone,  wliich  now  left  its  position  at  the  anterior  superior 
spine,  and  gradually  came  down ;  and  then  turned  the  knee 
firmly  inward,  at  the  same  time  pressing  it  towards  the 
opposite  one.  The  head  of  the  bone  glided  into  the  aceta- 
bulum without  any  sound  or  snapping — the  fact  bein^  only 
with  certainty  ascertained  by  our  finding  the  prominence  of 
the  trochanter  returaed  to  its  proper  situation ;  the  tumor, 
which  was  formerly  at  the  anterior  superior  spine  entirely 
removed,  the  knee  and  foot  in  their  proper  direction,  and  the 
limb  of  equal  length  with  the  other.  The  extending  apparatus 
was  removed,  the  patient's  knees  were  bound  together,  and 
he  was  placed  in  bed.  In  a  fortnight,  he  was  sufficiently 
restored  to  be  able  to  walk  a  short  way  out  of  doors,  and 
soon  entirely  recovered  from  tlie  effects  of  the  injury. — The 
reduction  was  effected  in  about  twenty  minutes. 

"The  accompanying  sketch.  Fig.  1,  shews  the  position  of 
the  dislocated  head  of  the  bone,  wliich  lay  between  the 
anterior  superior,  and  anterior  inferior  spinous  processes  of 
the  ilium ;  the  neck  of  the  bone,  at  its  junction  to  the  head, 
resting  on  the  ridge  between  these  points;  while  tlie  tro- 
chanter major  rested  on  the  doreum  ilii,  above  the  acetabulum; 
thus  indicating  a  variety  of  dislocation  hitherto  miknown. — 
/,  The  superior  anterior  spine  of  the  ilium.  B,  The  inferior 
spine.    C,  Head  of  the  femur. 

"  Fiff.  2. — A  copy  of  a  drawing  taken  from  a  preparation 
presented  to  the  Museum  of  Guy  s  Hospital  by  Sir  A.  Cooper; 
exhibiting  the  position  of  the  bone  in  a  species  of  dislocation 
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unknown  before  the  preparation  was  obtained :  it  is  given  to 
shew  the  difference  between  it  and  the  position  of  the  bone  in 
the  case  of  T.  S.  Mr.  B.  Cooper  describes  the  relations  of 
the  bones  as  follows : — '  The  liead  of  the  bone  is  tlirown 
upwards,  on  to  the  brim  of  the  pelvis,  just  to  the  inner  side 
.of  the  anterior  and  inferior  spinous  process  of  the  ilium/ 
(I,  The  head  of  the  thigh-bone,  lying  in  the  new  acetabulum. 
b.  The  projecting  portion  of  newly-formed  bone,  overlapping 
the  head  of  the  femur,  c.  Trochanter  major,  resting  on  the 
new  articulatory  surface  between  the  acetabula.  d,  A  por- 
tion of  the  acetabulum  seen  below  the  trochanter  major. — 
Guys  Hospital  Reports,  p.  98  of  Vol.  I. 

"  Fig.  3.  is  given  to  illustrate  the  supposed  position  of  the 
head  of  the  bone,  described  in  a  Case  related  by  Mr.  Morgan, 
at  p.  79  of  Vol.  I.  of  Guy's  Hospital  Reports,  as  similar  to 
that  in  the  preparation  represented  in  Fig.  2.  Mr.  Morgan's 
words  are :  '  The  projection  of  the  trochanter  major  was 
entirely  lost,  while  the  luxated  liead  of  the  bone  might  be  felt 
under  Pouparfs  ligament,  just  below,  and  to  the  inner  side 
of  the  anterior  and  superior  spinous  process  of  the  ilium ; 
and  apparently  lying  between  the  anterior  and  inferior  spinous 
process  of  the  ilium,  and  the  junction  of  that  bone  icilh  the 
pubes.  It  thus  rested  upon  the  brim  of  the  pelvis;  and 
projected  upwards  towards  the  abdomen.  Tlie  femoral  artery 
was  not  displaced  in  this  dislocation;  but  could  be  traced, 
taking  its  usual  course,  and  consequently  situated  to  the 
inner  side  of  the  displaced  bone.' — In  tliis  Case,  Mr.  Morgan 
describes  the  foot  as  'excessively  everted,  so  as  almost  to 
give  the  toes  a  direction  backwards;'  wliich  a})j)ears  to  me 
to  have  taken  place  in  consequence  of  tlie  trochanter  having 
been  turned  into  the  acetabulum. 

"1.  Anterior  sujH>rior  spine;  2.  Anterior  inferior  spine; 
3.  Head  of  the  bone  below,  and  resting  on  the  anterior  in- 
ferior  spine.  ..  ,,   cUMMINS.' 

"N.  li.  Mr.  Morgan's  case  was  on  th«'  left  side.  In  the  sketch, 
it  is  represented  on  the  right,  for  the  sake  of  comi>arison 
with  the  others." 
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ACCOUNT 

OF 

A  VERY  LARGE  CALCULUS 

PASSED  BY  A  YOCNG  WOMAN, 
(WIXHOUT  OPERATION) 

A  PATIENT  OF  MR.  HARRIS,  SURGEON, 

AT  REDRUTH  IN  CORNWALL. 

Communicated  by  Sir  ASTLEY  COOPER,  Baut.  F.R.S.  D.C.L,. 


Mary  B ,  aged  18    years,  had  for  seven  years  suffered 

from  great  pain  in  the  pudendum,  accompanied  by  an  invo- 
luntary discharge  of  urine :  but  she  could  void  her  urine  with 
much  more  facility  when  in  the  recumbent  posture,  tlian  she 
could  in  the  sitting  position. 

After  a  time,  her  pains  became  excessive,  and  like  those  of 
parturition :  she  had  a  sanguineous  and  purulent  discharge  in 
her  urine :  she  lost  her  appetite,  became  greatly  emaciated, 
and  suffered  from  almost  constant  fever. 

Whilst  she  was  sitting  upon  a  pot-de-chambre,  endeavour- 
ing by  very  forcible  efforts  to  discharge  her  urine,  and  which 
exertions  she  continued  for  ten  minutes,  the  c%Iculus  passed 
with  violence  into  the  recipient  vessel. 

After  the  stone  had  thus  escaped,  she  immediately  began 
to  recover ;  but  her  health  was  not  perfectly  re-established 
for  twelve  months. 

Although  she  was  1 8  years  of  age  when  this  circumstance 
occurred,  the  menstrual  secretion  had  not  appeared ;  but  after 
three  months,  that  change  began  to  shew  itself." 


This  case  is  remarkable,  as. shewing  the  powers  of  nature 
in  removing  a  calculus  of  extraordinary  magnitude,  and  from 
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the  subsequent  recovery  from  all  the  ill  consequences  which, 
for  a  time,  it  had  produced. 

ANALYSIS  OF  THE  CALCULUS,  BY  DR.  REES. 

Length 2|  inches. 

Breadth If  •   .   . 

Thickness  .  .  .  .  Ij  .   .   . 

Weight  ....   661  grains. 
Nodule  adherent  to  the  calculus  ....   <  Oxalate  of  lime  and 

I    fusible  calculus. 

Body Fusible  calculus. 

External  porous  layer Ditto. 

Darker  lines  observable  in    the    body  I 

of  the  calciilus i  Lithate  of  ammonia. 

The  nucleus  consists  of  a  porous  substance,  with  lithates  of  ammonia 
and  soda  deposited  within  it.  The  porous  body  consists  of  phosphate  and 
carbonate  of  lime,  and  animal  matter.  On  exposing  it  to  the  action  of 
boiling  water,  and  afterwards  to  that  of  dilute  nitric  acid,  a  spongy  matter 
remained  imdissolved,  which  retained  the  form  of  the  nucleus.  It 
seems  highly  probable  that  this  central  substance  is  bone. 


Description  of  the  Plate. 


This  drawing  correctly  represents  the  form  and  dimensions  of  the 

calculus,  passed  spontaneously  through  the  urethra,  by  Mary  R , 

aged  18  years. 

Fig.  1.  External  view  of  the  entire  calculus. 

Fig.  2.  View  of  a  section,  in  which  the  laminated  structure  and 
the  form  of  the  nucleus  are  seen. 

Fig.  3  &  4.  Views  of  the  nucleus,  as  it  appeared  when  the  body 
of  the  calculus  had  been  dissolved  away.  A  cellular  texture  is 
apparent 
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ON  THE  OCCURRENCE 

OF 

WHITE  PATCHES  ON  THE  SURFACE 

OF 

THE   HEART; 

AND  ON  THE  INDICATIONS  THEY  AFFORD  OF  ATTRITION  AND 
DISTENTION. 

BY  T.  W.  KING. 


White  patches  affecting  the  close  pericardium  are  among  the 
most  common  of  all  morbid  appearances  in  the  human  body ; 
and,  inasmuch  as  they  appear  to  me  to  supply  important 
pathological  evidences  of  preceding  states  of  the  circulation 
in  various  ways,  but  more  particularly  in  relation  to  the 
distention  and  reflux  action  of  the  right  ventricle,  I  have 
thought  them  deserving  the  attention  of  all  who  examine  the 
heart,  with  the  view  to  ascertain,  after  death,  the  probable 
circumstances  of  its  actions  in  life.  The  variety  of  their  ap- 
pearances, the  mode  of  their  production,  together  with  their 
different  sites  and  causes,  may  be  easily  considered  in  a 
very  brief  space. 

Dr.  Hodgkin,  in  his  very  clear  and  complete  account  of  the 
pathological  anatomy  of  the  serous  membranes,  thus  describes 
these  patches : — 

"  It  is  very  common  to  find  one  or  more  opaque  white 
patches  on  the  surface  of  the  heart.  Dr.  Baillie  says,  that 
they  may  be  dissected  off;  and  Laennec  says,  that  this  is 
frequently  the  case.  I  liave  met  with  one  or  two  instances, 
in  which  this  might  have  been  done ;  but  I  certainly  agree 
with  Corvisart,  in  tliinking  that,  in  by  far  the  greater  number 
of  cases,  these  patches  depend  on  a  deposit  on  the  attached 
surfaces.  They  are  generally  found  on  the  anterior  part  of 
the  right  ventricle,  and  rather  nearer  to  the  apex  than  to  the 
base  of  the  heart :  they  are,  however,  by  no  means  confined  to 
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this  situation.     Respecting  the  cause  of  these  spots,  which 
can  scarcely  be  regarded  as  a  morbid  appearance,  nothing 
certain  is   knowTi.     From  the  circumstance  of  their  being 
often  found  immediately  imder  the  sternum,  and  from  their 
being  occasionally  met  with  on  other  parts  of  the  lieart,  to 
wliich  a  firm  and  resisting  body  has  been  unusually  opposed — 
as,  for  example,  where  a  bony  deposit  has  taken  place  beneath 
the  reflected  pericardium,  or  when  an  uneven  and  remark- 
ably indurated  liver  has,  even  tlirough  the  diaphragm,  pre- 
sented an  unequal  pressure  against  a  particular  part  of  the 
heart — I  have  thought  it  probable,  that  such  pressure,  aided 
by  the  movements  of  the  heart  itself,  may  have  led  to  the 
production  of  these  spots.     These  formations  may  certainly 
take  place  at  a  very  early  period  of  life.     I  have  met  with 
one  rather  loose  and  thick,  but  in  other  res}>ects  perfectly 
resembling  those  found  in  the  adult,  on  the  right  ventricle  of 
the  heart  of  a  child  only  ten  weeks  old.     Similar  thickening 
of  the  close  pericardium  sometimes  marks  the  course  of  the 
coronary  arteries  and  their  branches  ;  and  this  circumstance, 
amongst  others,  tends  to  confirm  the  idea  which  I  entertain, 
as  to  its  mode  of  formation." 

—h-  It  is,  I  think,  quite  certain,  that  in  many  more  than  half 
the  bodies  examined  beyond  the  ages  of  infEincy,  a  white 
patch,  such  as  is  spoken  of  above,  will  be  found  pretty  near  tlie 
middle  of  the  anterior  surface  of  the  right  ventricle,  varying 
from  about  the  size  of  a  shilling  to  that  of  a  half-cn>wn  piece, 
deviating  more  or  less  from  a  circular  figure,  about  twice  or 
three  times  as  thick  as  the  natural  adjacent  membrane, 
liaving  an  even  smooth  surface,  defined  but  not  abrupt  edges, 
and  a  bluish-white  hue,  not  always  quite  devoid  of  trans- 
parency. I  have  also  remarked  similar  apiK^arances  almost 
as  early  in  life,  I  believe,  as  Dr.  Hwlgkin.  The  extent  of 
these  patches,  it  should  be  remarked,  is  by  no  means  to  be 
exclusively  defined  as  is  here  stated:  they  will  not  ttn- 
fn^iuently  be  found  consideni])ly  larger.  I  liave  by  me 
skeU;hes  and  notes  of  a  Case  which  was  not  less  remarkable 
on  other  accounts : — 

"  Gkorcje  Wkek,  aged  44,  a  powerful   and   bony  {x^rson, 
accustomed  to  labour  and  severe  exertions,  wiis  found,  after 
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death,  to  have  a  powerful  heart;  and  a  triscupid  valve,  which 
I  deemed  healthy,  but  unusually  well  calculated  to  admit  of 
reflux  imder  distention.  The  surface  of  the  rig^ht  ventricle 
was  also  remarkable:  anteriorly,  a  imiform  whitish  thick- 
ening of  the  close  pericardium  accurately  marked  out  the 
limits  of  this  ca\-ity,  with  the  exception  of  a  broad  line  along 
the  acute  margin,  and  a  band  at  the  base  between  it  and  the 
auricle.  A  continuance  of  this  white  patch  likewise  reached  to 
near  the  bifurcation  of  the  pulmonary  artery  on  the  anterior 
surface  only  of  this  vessel,  in  the  form  of  a  broad  even  band. 
The  under  surface  of  the  ventricle  presented  two  similar 
patches;  wliich  left  very  little  of  this  surface  free,  except  what, 
like  the  margin,  was  covered  with  fat. — The  surface  of  the 
right  auricle  likewise  presented  two  patches  larger  than  a 
sliilling." 


Anterior  View.  Posterior  View. 


Dr.  Barker,  of  St.  Thomas's  Hospital,  who  has  been  much 
engaged  in  morbid  anatomy  in  that  Institution,  shewed  me, 
about  the  same  date,  a  preparation  which  he  had  preserved 
for  other  purposes,  in  which  the  opaque  thickening  or  patcli, 
which  we  are  considering,  was  even  more  marked  over  the 
right  ventricle.  Indeed,  a  greater  or  less  approach  to  this 
appearance  is  by  no  means  very  uncommon. 

That  these  formations  are  morbid,  there  can  be  little  doubt. 
Dr.  Hodgkin  seems  to  have  entertained  the  opinion,  that  they 
were  attributable  to  a  kind  of  inflammation,  originating  in 
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attrition  and  irritation.  As  to  the  actual  seat  of  the  deposit, 
I  rather  suppose  it  to  be  in  the  proper  tissue  of  tlie  serous 
membrane.  One  case  occurred  to  me,  in  wliich  the  patch, 
on  the  usual  place,  was  about  three  times  as  thick  as  the  na- 
tural membrane,  and  larger  than  a  shilling,  but,  as  yet,  quite 
translucent ;  and,  though  firm,  seemingly  cedematous.  This, 
which  I  regarded  as  about  to  become  opaque,  seemed  pretty 
evidently  a  thickening  of  the  original  tunic.  I  imagine,  how- 
ever, that,  occasionally,  layers  may  be  dissected  from  either 
surface  without  affording  any  very  satisfactory  inference  as 
to  the  seat  of  the  adventitious  deposit,  with  regard  to  the 
actual  site  of  which  it  may  not  be  very  material  to  determine. 
With  regard  to  their  cause,  I  do  not  entertain  much  doubt, 
that  it  is  always  inflammatory,  and  pretty  constantly  the 
effect  of  friction  and  irritation. 

The  various  forms  of  opacity  in  the  arachnoid,  pleura,  and 
peritoneum,  but  especially  on  the  spleen  and  liver,  all  tend 
to  illustrate  and  complete  our  notion  of  the  successive  changes 
by  which  such  condensed  portions  of  thickened  serous  mem- 
brane are  produced ;  and  the  apj)earance  of  defined  white  spots 
within  the  ventricles,  produced  by  tlie  rubbing  of  diseased 
portions  of  the  valves,  is  equally  characteristic  of  irritation 
and  inflammation. 

Now,  the  situation  of  these  patches,  wherever  they  occur, 
implies  to  my  mind  a  degree  of  attrition  at  the  part,  more 
than  belongs  to  the  pericardium  generally.  They  are  found 
on  the  surface  of  the  right  auricle,  almost  as  frequently  as  on 
the  ventricle,  but  not  in  so  marked  a  fonn ;  and  much  more 
divided,  even  minute,  and  often  clustered  like  the  rippling  on 
the  sand  at  ebb-tide.  One  is  not  unfreijuently  seen  along  the 
anterior  face  of  the  great  pulmonary  artery.  All  tliese  relate 
to  the  right  side  of  the  heart,  which,  all  pathologists  are  aware, 
is  often,  and  more  than  the  left,  the  subject  of  distentions. 
The  patches  may  occasionally,  perhaps,  be  seen  on  any  jMirt 
of  the  close  pericardium.  I  liave  seen  them  behind  the  left 
pulmonary  veins ;  but,  omitting  this  inst^ince,  the  next  most 
conunon  appcanmceof  the  kind  is  that  of  lengtheiuxl,  narrow, 
winding,  and  cvt'n  branching  lines  innnediately  over  the 
great  vessels  of  the  ventricles,  whenever  tliey  »re  tlie  subject 
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of  considerable  dilatation.  Here,  also,  we  have  e%'idence  of  a 
disproportionate  share  of  attrition,  resulting  from  undue  pro- 
minence. 

Lastly,  in  the  order  of  frequency,  I  have  noticed,  that  with 
hj^rtrophy  of  the  left  ventricle  (rather  than  with  an  uni- 
form dilatation)  two  or  three  points  of  its  surface  seem 
subject  to  these  opacities,  but  in  particular  one  pretty  close 
to  the  apex  anteriorly :  all  of  these  spots,  however,  have  ap- 
peared to  me  to  project,  and  be  more  liable  to  irritation ;  and 
every  now  and  then,  in  such  a  case  as  of  hypertrophy,  the 
patch  is  converted  into  a  band  of  firm  adhesion. 

As  I  feel  con\'inced  that  what  has  been  here  described  is  to 
be  met  with,  in  some  shape,  in  far  more  than  every  second 
inspection,  and  as  I  think  the  appearances  constitute  im- 
portant indications  of  preceding  states  of  different  parts  of 
the  circulation,  I  have  given  the  appearances,  generally,  the 
name  of  patches  of  attrition  *  :  but  I  have  appropriated  that  of 
patches  of  distention,  especially,  to  those  on  the  anterior  face 
of  the  right  ventricle,  which  were  first  described;  for  the 
reason,  that  they  belong  to  a  particular  set  of  phaenomena, 
and  are  so  constantly  found. 

It  may  be  admitted,  that  the  right  ventricle  is  liable  to 
very  varjTng  degrees  of  afflux  and  distention,  whether  imder 
the  circmnstances  of  pulmonarA,^  impediment,  of  sanguineous 
repletion,  or  of  a  sudden  venous  afflux  under  exertions  :  and 
here  it  is,  I  think,  important  to  remark,  that  when  the  patch 
of  distention  is  not  larger  than  a  shilling  it  will  easily  be 

•  I  accidentally  met  with  the  following  observation  by  Dr.  Hodgkin,  some 
time  after  completing  the  above  remarks : — 

"  In  an  adult  male  patient  who  appears  to  have  been  carried  off  by  phthisis, 
the  heart  was  extremely  small,  and  devoid  of  fat.  There  were  two  opaqoish 
white  patches ;  the  one  on  the  anterior,  and  the  other  on  the  posterior  side  of 
the  heart ;  such  as  are  often  found  in  these  situations,  and  appear  to  be  the  re- 
sult of  contact.  It  is  not  often  easy  to  decide,  whether  these  patches  are  on, 
in,  or  beneath  the  pericardium ;  but  in  this  subject,  although  the  polished  sur- 
face of  the  pericardium  appeared  to  be  continued  over  them,  they  might  be  de- 
tached, leaving  the  substance  beneath  still  covered  with  serous  membrane. 
Hence  it  may,  perhaps,  be  inferred,  that  these  patches  of  partial  thickening 
belong  to  the  membrane  itself,  which,  in  tliis  emaciated  subject,  admitted  the 
separation  of  its  layers."  Vide  13.  4to  Vol.  of  MS.  Inspection  Records,  by 
Dr.  Hodgkin,  (G.I.B.)  «n  Guy'a  Museum,  Sept.  7,  1835. 
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perceived  that  the  portion  of  the  right  ventricle's  paries,  on 
which  it  has  been  produced,  is  that  which,  from  its  adaptations, 
should  be  expected  to  yield  most  readily  to  an  accumulating 
mass  of  fluid  within :  and  when  the  ventricle  is  found  dis- 
tended, the  patch  surmounts  the  most  prominent  part. 

I  have  to  observe,  also,  that  it  is  beneath,  or  rather  near  to 
this  point,  that  the  moderator  band  of  distention  is  inserted 
— that  particular  muscular  cord  which  crosses  the  cavity  of 
the  right  ventricle,  from  the  solid  to  the  yielding  wall ;  and 
which,  while  it  is  adapted,  by  no  means  strongly,  to  limit 
distention,  appears  intended  to  regulate  the  }X)sition  of  the 
largest  of  the  columns  of  distention  which  belong  to  the 
safety-valve,  or  the  apparatus  of  reflux. 
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A  MORBID  FLATTENING  OR  COMPRESSION 

OF   THE 

LEFT    BRONCHUS, 

PRODUCED  BY  DILATATION  OF  THE  LEFT  ALTIICLE. 

BY  T.  W.  KING. 


A  PARTiCLXAR  morbicl  effect,  which,  as  far  as  I  am  informed, 
has  not  been  made  known,  and  which,  as  I  believe,  is  of 
rather  common  occurrence,  is  the  flattening  and  obstruction 
of  the  left  bronchus,  when  the  left  auricle  is  dilated  so  as  to 
press  upon  tliis  air-tube.  Our  Collection  affords  three  speci- 
mens of  this  affection ;  and  I  think  I  may  say,  I  have  re-  - 
marked  it  many  times,  in  different  degrees.  I  propose  to 
make  a  brief  reference  to  the  most  remarkable  instances  of 
those  which  I  have  recorded ;  as  well  as  to  a  few  concurrent 
circumstances,  which  may  explain  what  is  necessary  to  the 
production  of  this  compression,  as  well  as  what  should  be 
looked  for  in  connexion  with  it. 

I  have  been  able  correctly  to  anticipate  the  existence  of 
this  change,  by  considering  the  state  of  the  heart;  but  I  have 
hitherto  perceived  notliing  distinctive  in  the  respiratory 
sounds,  and,  indeed,  should  not  expect  to  do  so. 

Case  1. — June,  1834. 
The  earliest  occasion  on  which  it  occurred  to  me  to  notice 
the  bronchus  thus  flattened,  was  in  a  boy  fifteen  years  of 
age,  who  about  five  years  before  liad  suffered  both  from 
rheumatism  and  an  accidental  injury  to  the  chest,  and  had 
had  more  or  less  palpitation  and  dyspnoea  from  tliat  period. 
These  affections,  with  serous  effusions,  were  the  apparent 
causes  of  death. 

We  found  almost  universal  adhesion  of  the  thoracic  serous 
membranes,  a  copious  oedema  in  tliat  of  the  pericardium,  and 
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a  limited  but  full  hydrothorax  beneath  the  base  of  the  left 
lung,  which  was  dark  and  tough,  and  all  parts  contained  very 
little  air  or  fluid ;  yet  it  did  not  appear  fully  contracted  or 
compressed.  The  right  lung  was  somewhat  more  aerated, 
turgid,  and  cedematous,  but  scarcely  more  lacerable.  The  left 
bronchus  was  flattened  by  pressure  of  the  dilated  auricle.* 
The  air- tubes  contained  a  dull  loose  mucus,  and  their  lining  was 
deeply  red  and  thickened.  The  heart  was  greatly  enlarged. 
The  left  ventricle  was  most  hypertrophic ;  and  the  left  auricle 
most  dilated,  having  a  thick  opaque  lining,  spotted  with  athe- 
roma. The  mitral  curtains  were  thickened  and  granular,  and 
closed  imperfectly — I  conclude,  owing  chiefly  to  dilatation  of 
the  ventricle,  and  consequent  traction  of  the  cords. 

The  right  side  of  the  heart  was  less,  but  not  inconsiderably 
affected.  There  was  little  abdominal  congestion ;  but  some 
other  chronic  affections  were  in  considerable  force. 

Case  2. — April,  1835. 
Robert  M.,  aged  28,  may  have  had  occasional  symptoms  of 
chest  obstruction  for  a  long  time.  We  did  not  learn  what 
had  given  rise  to  his  disorder.  He  had  been  markedly  ill,  for 
two  months,  with  catarrhal  affection.  If  was  thought  right 
to  treat  him  rather  actively.  There  was  manifestly  disease 
of  the  heart ;  and  twenty-four  days  after  he  was  first  notic^ed, 
a  distressing  palpitation  began.     In  five  days  more  he  died. 

He  was  found  to  have  a  closely-adherent  pericardium.  All 
the  cavities  of  the  heart  were  greatly  dilated ;  the  left  auricle 
most  of  all ;  and  tlie  left  ventricle  least  Both  ventricles 
appeared  moderately  hypertrophied,  but  the  auricles  were 
less  so.  The  heart's  substance  was  decidedly  loose  and  un- 
healthy. The  mitral  opening  w<is  reduced  to  an  oval  fissure, 
|-  of  an  inch  by  ^,  with  a  firm  thick  margin.  The  lining  of 
the  cavities  was  opaque,  and  thickened  unequally ;  mostly,  that 
of  the  left  auricle ;  and  least,  that  of  the  right  ventricle. 

The  lungs  were  not  adherent,  but  large  and  firm,  fleshy, 
turgid,  and  cedematous ;  nowhere  airless,  but  CNndently  em- 
pliysematf)us. 

The  hroncliiHl  lining  was  pretty  full  and  dark;  the  secretion 

'  S«e  Frep.  No.!?!/**,  and  tho*e  adjoining;. 
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copious,  \'iscid,  and  discoloured.  The  left  bronchus,  close  by 
its  first  dixdsions,  was  decidedly  flattened. 

The  left  lung  seemed  somewhat  more  solid;  and  less  in  size 
than  the  right.  The  left  pleura  contained  half  a  pound  of 
clear  fluid,  and  the  right  about  two  ounces  and  a  half. 

The  liver  had  a  nutmeg  aspect :  the  spleen  was  roundish 
and  fleshy,  and  its  tunic  thickened. 

There  was  a  quart  of  serum  coagulating  in  the  abdomen. 

Without  and  within  there  were  other  signs  of  venous  con- 
gestion; and  there  were  other  appearances,  not  essentially 
connected  with  our  present  object. 

Case  3. 

Lydia  P ,  aged  21,  was  under  Dr.  Cholmeley's  treatment 

during  tsvo  months,  for  a  general  dropsical  affection,  which  was 
referred,  in  part,  to  an  enlarged  liver :  there  was  evidence, 
however,  of  the  chest  diseases.  She  was  ill  altogether 
twenty  months.  She  died  with  most  parts  of  the  body 
(Edematous. 

Some  little  effiision  was  found  in  the  abdomen,  and  but  a 
little  in  the  thorax,  with  recent  traces  of  pleuritis  on  both 
sides. 

Both  auricles  of  the  heart  were  greatly  dilated,  and  some- 
what thickened:  the  left  was  the  more  capacious.  Tlie 
right  ventricle  was  thick  and  very  large,  and  the  free  edges 
of  the  tricuspid  curtains  tliickened,  and  perhaps  contracted. 
The  dimensions  of  the  left  ventricle  were  more  natural ;  but 
it  was  too  capacious,  and  rather  hypertrophic.  All  tlie  sub- 
stance of  the  heart  was  rather  flabby,  tou^li,  and  dark.  Tlie 
mitral  curtains  and  cords  were  very  much  thickened  and  con- 
tracted, also  firm  and  yellowish — certainly,  the  valve  could 
scarcely  close  well.  The  lining  of  the  left  auricle  was  oj)aque, 
thick,  and  uneven.  One  lung  was  turgid,  dark,  and  oedema- 
tous :  the  other  was,  in  addition,  more  fleshy  and  lacerable, 
and  contained  several  small,  firm,  dark,  apoplexies,  indis- 
tinctly bounded  *.  Both  lungs  were  most  affected  posteriorly, 
and  their  bronchial  lining  was  much  injected;  the  contents 
dark,  foamy,  and  abundant.     The  left  bronchus,  behind  tlie 

*  My  notes  do  not  distinguish  here  the  right  from  the  left. 
Vol.  III.  N 
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ventricle,  was  evidently  greatly  flattened.  The  liver  was 
rather  large,  pale,  coarse  and  fleshy,  and  the  spleen  small,  firm, 
and  darkish. 

Case  4. 

A  little  child,  two  years  and  four  months  old,  had  had 
dyspncea  from  the  first  months  of  its  life,  with  a  cerulean  hue, 
and  frequent  palpitations ;  and  died  anasarcous,  with  the 
spleen  greatly  enlarged. 

On  examining  the  heart  and  the  adjacent  parts,  we  found 
the  two  ventricles  dilated  and  hypertrophic ;  but  the  right 
cavity  was  more  than  proportionally  wide.  The  valves  of 
both  ventricles  seemed  imperfect.  The  right  auricle  was 
dilated,  and  the  left  very  much  so,  and  also  thick.  The 
foramen  ovale  admitted  a  catheter  from  right  to  left  only. 

The  bifurcation  of  the  trachea  appeared  very  slightly  com- 
pressed, and  even  the  commencement  of  the  right  branch; 
whilst  the  tube  on  the  left  side  was  much  and  permanently 
flattened. 


I  have  observed  one  other  case  fully  as  well  marked  as  the 
preceding,  and  several  other  less  complete  alterations;  and 
from  all  I  have  seen,  I  am  led  to  conclude  that  the  first 
evident  degree  of  change  is  that  in  which  the  anterior 
surface  of  the  tube  in  question  forms  a  wide  and  simple 
plane.  It  can  scarcely  be  questioned,  when  the  tube  is 
diminished  to  two- thirds,  or  one-half  of  its  natural  calibre 
— independently  of  permanent  or  transitory  affections  of  the 
lining — that  its  defect  is  a  very  imjx)rtant  item  among  the 
thoracic  obstructions  in  any  given  wise ;  but  unless  the  nar- 
rowing were  still  more  complete,  a  S|iecific  indication  is 
scarcely  to  be  looked  for.  I  have  seldom  found  the  tube 
reduced  to  less  than  one-half  of  its  natunil  extent;  and  I 
would  merely  observe,  that  the  little  mlvantiige  derivable 
from  these  notes  probably  deixnids  on  tlie  illustration  they 
aff<)rd  to  the  general  progress  of  discmses. 
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There  are,  unquestionably,  no  forms  of  abdominal  tumor,  with 
the  exception  of  that  which  is  occasioned  by  the  uterus  in  a 
state  of  pregnancy — if  that  natural  enlargement  deserves  to 
be  spoken  of  as  a  tumor — so  frequent  as  those  which  arise 
from  the  uterine  appendages ;  and  which,  as  they  often  involve, 
and  most  frequently  originate  in,  one  or  both  of  the  ovaria, 
have  acquired  the  name  of  ovarian  tumors ;  and,  when  accom- 
panied by  the  accumulation  of  fluid  which  often  takes  place 
within  them,  the  denomination  of  ovarian  dropsy.  At  the 
same  time,  it  is  rigrht  to  bear  in  mind,  that  the  analogy 
between  these  and  other  forms  of  disease,  usually  denomi- 
nated dropsies,  is  very  slight. 

There  are,  perhaps,  four  distinct  diseases  which  form  pelvic 
tumors  with  fluid  contents,  and  which  are  therefore  spoken  of 
as  ovarian  dropsies.  The  first  presents  itself  as  a  simple  bag, 
containing  serum  ;  whose  external  surface  appears  to  possess 
all  the  attributes  of  the  peritoneum,  attached  to  the  surface 
of  tlie  ovary  or  some  neighbouring  part,  and  supplied  by 
blood-vessels  from  the  point  whence  it  arises;  sometimes, 
sessile ;  more  frequently  attached  by  a  longer  or  shorter  neck ; 
generally  single ;  but  occasionally  presenting  the  appearance 
of  being  composed  of  more  than  one  cyst  (Plate  X.  Fig.  1 .) 
This  simple  cyst,  with  a  long  footstalk,  is  not  of  unfrequent 
occurrence;  and  is  sometimes  congenital,  or  at  least  exists 
within  a  very  few  months  after  birth.  The  tumor  is  gene- 
rally of  small  dimensions,  from  a  size  less  than  a  pea,  to  that 
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of  an  orange ;  and,  though  I  have  no  case  to  adduce,  it  is 
not  improbable  that  it  occasionally  attains  to  a  considerable 
bulk.  The  sessile  variety  of  the  simple  cyst  often  develops 
itself  in  the  broad  ligament ;  and  appears  still  more  decidedly 
placed  beneath  the  natural  fold  of  peritoneum  than  the  last 
variety,  so  as  apparently  to  involve  within  it  the  Fallopian 
tube ;  which,  however,  is  found  passing  round  it,  and  not  ma- 
terially altered  from  its  natural  state,  or  slightly  dilated,  but 
not  communicating  with  the  cyst.  Of  this  we  have  a  spe- 
cimen in  the  Museum  of  Guy's  (Plate  X.  Fig.  3) ;  the  ovary 
of  that  side  being,  at  the  same  time,  quite  sound  and  healthy. 
In  another  specimen  (Plate  X.  Fig.  2),  where  a  simple  cyst 
of  the  size  of  an  orange  appears  in  a  similar  manner  deve- 
loped in  the  broad  ligament  of  the  uterus,  having  the  Fallo- 
pian tube  on  its  outside,  no  ovary  is  discoverable;  and 
therefore  it  is  doubtful  whether  the  cyst  is  not  the  product  of 
a  diseased  condition  of  the  ovary  itself. 


The  second  source  of  tumor  containing  fluid,  connected 
with  the  uterine  appendages,  is  found  in  a  distended  state  of 
the  Fallopian  tube,  which  is  not  unfrequently  seen  obstructed 
and  filled  with  serous  fluid,  so  as  to  be  much  dilated,  forming 
a  pouch  of  considerable  size ;  and  often  both  of  the  Fallopian 
tubes  are  similarly  affected.  Wliether,  however,  the  dilata- 
tion is  ever  of  such  dimensions  as  to  present  a  very  distinct 
elevation  above  the  pubes,  1  cannot  say  from  my  own  obser- 
vation :  I  have  much  more  frequently  found  tliese  sacs  capable 
of  containing  a  few  drams,  or  at  most  an  ounce  or  two,  of 
fluid.  One,  which  is  preserved  in  the  Museum  of  the  College 
of  Physicians,  and  of  which  a  plate  has  been  published  in  Dr. 
Seymour  s  excellent  treatise  on  the  diseases  of  the  ovary,  is 
five  or  six  inches  in  length,  and  would  j)robably  contain  lialf 
a  pint  of  fluid. 

It  may  not  be  altogether  out  of  place,  to  mention  here  the 
distended  state  of  the  Fallopian  tube;  which  sometimes  (x-curs 
from  otlier  causes,  particularly  from  purulent  and  scro- 
fulous deposits :  this,  however,  is  a  disease  wliicli  lias  never, 
in  my  ex{HTience,  arrived  at  sufficient  size  to  form  a  detid<Hl 
abdominal  tumor;  and  is  usually  so  coniplioited  with  scrofu- 
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lous  or  inflammatory  affections  of  the  peritoneum,  as  to  form 
an  imdistingiiishable  portion  of  the  original  disease. 


The  third  form  of  tmnor,  the  existence  of  which,  as  a  sepa- 
rate disease  distinct  from  others,  appears  to  me  very  doubt- 
ful, consists  of  a  simple  vesicular  body  developed  beneath  the 
proper  tunic  of  the  ovary ;  supposed  to  be  produced  by  an 
accmnulation  of  fluid  in  one  of  the  Graafian  vesicles.  Tu- 
mors, said  to  be  of  this  kind,  differ  greatly  in  size :  they  are 
frequently  not  larger  than  a  hazel-nut ;  sometimes  of  the  size 
of  an  eg:g: :  and  occasionallv  are  believed  to  attain  to  a  great 
magnitude,  so  as  nearly  to  fill  the  abdomen.  Yet,  from  the 
description  which  has  sometimes  been  given  of  the  contents 
of  such  supposed  cysts  and  their  glutinous  quality,  it  is  pro- 
bable that  they  have  often  been  no  other  than  largely  deve- 
loped cysts  of  a  malignant  character.  There  is  a  state 
of  the  Graafian  vesicle  by  no  means  uncommon;  and  of 
which  we  have  several  specimens  in  the  Museum  of  Guy's, 
where  a  coagulum,  more  or  less  stained  with  blood,  or  of  a 
somewhat  glutinous  character,  is  collected  in  the  vesicle,  dis- 
tending it  to  the  size  of  a  hazel-nut,  or  sometimes  larger : 
this,  likewise,  bears  a  doubtful  relationsliip  to  the  malignant 
forms  of  tiunor ;  but  from  the  circumstances  of  some  of  the  pa- 
tients and  their  youthful  age,  I  suspect  that  they  are,  at  least 
occasionally,  unconnected  with  such  disease.     (See  Case  2.) 


The  fourth  is  by  far  the  most  frequent  form  of  ovarian 
tumor ;  and  is  essentially  a  specific  disease,  assmning  all  the 
varieties  of  structure  which  result  from  the  numerous  modi- 
fications of  that  morbid  action  called  malignant  When 
si^eaking  on  this  subject  in  a  former  paper  in  these  Reports 
(Vol.  I.  p.  638),  I  endeavoured  to  point  out,  that  the  malignant 
disease  was  probably  to  be  traced  as  originating  more  jjecu- 
liarly  in  the  cellular  tissue  of  the  body ;  first  displacing,  and 
then  gradually  involving  and  implicating,  the  proper  sti-uc- 
ture  of  the  orgjin  in  which  it  is  developed.  I  need  not,  on 
the  present  occasion,  repeat  what  I  have  already  said ;  but 
having  there  mentioned  ovarian  tumors  as  affording  some 
marked  examples  and  very  striking  modifications  of  this  fact, 
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I  shall  refer  to  the  cases  and  dissections  I  am  about  to 
state,  as  illustrating  the  extensive  growth  and  propagation  of 
malignant  disease  in  the  loose  cellular  tissue  of  an  organ,  the 
more  essential  parts  of  which  seem  to  present,  in  their 
natural  structure,  a  pi'ototype  of  that  involved  system  of 
cellular  arrangement  observable  in  malignant  growths. 
But  here  I  must  observe,  that  the  development  of  the  disease 
in  the  ovary,  owing  to  the  decidedly  cellular  character  of  its 
various  parts,  seems,  even  in  its  early  stages,  to  lay  hold  on 
the  most  important  portions  of  the  organ,  as  well  as  on  the 
common  cellular  tissue ;  and  it  is  often  quite  impossible  to 
say  whether  it  be  the  meshes  of  the  cellular  tissue,  or  the 
vesicles  of  De  Graaf,  wliich  are  become  the  seats  of  tlie  mor- 
bid deposits,  or  to  what  extent  new  structures  have  been 
generated;  for,  looking  at  the  innumerable  cysts,  vesicles, 
and  cavities  which  display  themselves  in  the  various  parts  of 
these  ovarian  tumors,  we  may  sometimes  doubt  whether  they 
have  all  of  them  had  a  portion  of  the  natural  structure, 
complicated  as  it  is,  even  as  the  commencing  nidus  of  their 
growth ;  but  are  inclined  to  grant,  tliat  new  vesicular  bodies 
may  probably  have  been  added  in  the  })rogress  of  the  deve- 
lopment, such  as  Dr.  Hodgkin  seems  to  consider  almost  essen- 
tial to  malignant  disease :  and  yet,  when  we  look  to  a  portion 
of  loose  cellular  tissue  which  has  been  distended  with  air  or 
filled  with  serum,  we  find  no  apparent  want  of  cellular  ctivi- 
ties,  to  bear  out  the  possibility  of  the  contrary  su])})osition. 

It  is  evident  that  a  disease  consisting  of  a  simjjle  cyst 
filled  with  a  bland  inolTensive  serum,  apjwirently  originating 
in  some  excess  or  irregularity  of  a  compjiratively  healthy 
action,  or  arising  from  some  inflannnatoiy  dejKJsit,  ought  not 
to  be  confounded  with  any  form  of  malignant  discjise,  from 
which  it  must  so  essentially  difter.  Unfortunately,  it  is  no  easy 
matter  to  distinguish,  with  cerfciinty,  tliese  two  diseases  ;  nor, 
indeed,  does  the  subject  often  admit  of  ])erfect  elucidation, 
either  during  life  or  aftt^r  deatlt  Still,  however,  we  must 
endeavour  to  take  as  our  guides  the  Ix^t  indication  we  can 
find,  in  the  age  of  tlie  patient,  the  progress  of  the  enlarge- 
ment, or  the  feel  of  tlie  tumor.  1  do  not  profess  to  be  con- 
versjint  with  tlie  history  of  the  8imi)Ie  cyst:  I  believe  that 
the  only  indiciition  afforded  is  a  tumor,  more  or  less  spherical. 
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felt  first  in  one  of  the  insruinal  regions  of  the  abdomen,  and 
very  gradually,  if  at  all,  ascending.  That  tliis  may  take 
place  very  early  in  life — ^that  its  growth  is  slow — that  the 
constitution  suffers  little  or  not  at  all — and  that  after  the  cyst 
has  attained  even  a  large  size,  it  occasionally  disappears, 
without  any  very  evident  cause,  or  imder  the  action  of  reme- 
dies, or  from  being  burst  internally  by  some  accidental 
occurrence — the  fluid,  in  this  last  case,  passing  off  by  the  Fal- 
lopian tubes,  or  taken  up  by  the  absorbents,  and  hurried  very 
rapidly  through  the  kidneys ;  and  though  this  effusion  of 
fluid  may  be  accompanied  by  a  certain  degree  of  peritonitis, 
the  symptoms  are,  in  general,  by  no  means  so  alarming  as 
might  be  expected.  I  am  not  sure  that  I  can  recall  to  my 
memorj'  a  single  dissection  where  the  simple  ovarian  cyst 
has  been  the  cause  of  death,  or  has  even  advanced  to  such  a 
size  as  to  be  the  subject  of  material  inconvenience  to  the 
patient  during  life.  In  most  of  the  cases — and  they  are  pretty 
numerous — in  which  simple  cysts  have  been  discovered  after 
death,  they  have  been  too  small  to  have  attracted  notice 
during  life,  and  have  been  casually  detected.  Their  attach- 
ment has  been  even  more  frequently  to  the  Fallopian  tubes, 
or  to  their  fimbriated  extremity,  than  to  the  ovaries  them- 
selves ;  and  they  have  seldom  exceeded  the  size  of  a  small  plum. 
The  subjects  in  which  they  have  occurred  have  varied,  as  to 
age,  from  cliildren  in  arms,  to  women  in  the  decline  of  life ; 
and  in  these  latter  cases,  though  still  small,  they  have  often 
borne,  in  their  structure,  such  evidence  of  having  long  existed, 
that  I  am  inclined  to  believe  their  increase  to  be  generally 
very  slow ;  and  tliat  they  frequently  become  stationary  at  an 
early  period. 

With  regard  to  the  accumulation  of  fluid  in  a  Graafian 
vesicle,  leading  to  its  gradual  distention,  this  likewise  can- 
not easily  be  detected;  and,  if  detected,  must  with  great 
difficulty  be  distinguished  from  other  forms  of  ovarian 
tumor.  As  soon  as  it  has  acquired  a  sufficient  size,  it 
will,  of  course,  be  felt  rising  from  the  pelvis ;  less  spherical, 
and  less  moveable,  than  the  sim})le  cyst ;  less  lobulated  than 
the  malignant  disease :  which  circumstance,  together  with  its 
more  moderate  growth,  and  the  little  inconvenience  it  pro- 
duces, may  afford  a  clue   to  our  diagnosis,  and   guard   us 
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agiiinst  an  inordinate  anxiety  for  the  result.  It  is  probable, 
however,  that  this  form  of  tumor*  more  frequently  attains  a 
large  size  than  the  simple  cyst ;  and  that  it  more  frequently 
affords  those  instances  of  sudden  disappearance,  by  accidental 
rupture  of  the  cyst,  or  of  gradual  decrease,  assisted  by 
medicine,  than  any  other  form  of  ovarian  growth.  When 
rupture  takes  place,  there  is  very  often  a  more  or  less  acute 
inflammatory  action  induced ;  and,  according  to  the  various 
circumstances  arising  from  that  inflammation,  the  succeeding 
history  of  the  disease  will  be  modified.  Still,  it  is  a  fact,  that 
from  a  very  early  period  of  its  history,  to  the  very  end, 
we  are  not  only  unable  to  make  any  decided  tlistinction 
between  it  and  the  malignant  disease  during  life ;  but  are 
seldom  able  to  demonstrate,  even  after  death,  the  precise 
nature  of  the  tissue  in  which  the  cyst  has  been  first  developed. 
With  the  history  of  the  more  ordinary  form  of  ovarian 
tumor  we  have,  unfortunately,  very  frequent  opportunities  of 
becoming  acquainted;  and  I  will  endeavour  shortly  to  state 
the  prominent  points  which  it  presents.  This  form  of  disease 
seldom  shews  itself  much  before  the  twentieth  year  of  life, 
and  generally  much  later ;  and  is  not,  like  the  simple  cyst, 
unexpectedly  discovered  during  the  examination  of  children, 
or  young  persons,  who  have  died  of  other  diseases.  The  first 
recognised  symptom  is  usually  a  tumor,  not  altogether 
devoid  of  pain,  in  one  of  the  inguinal  regions ;  and  which,  on 
examination,  evidently  rises  out  of  one  side  of  the  jx^lvis,  and 
even  at  this  early  period  is  sometimes  distinctly  lobulatwl 
or  uneven  in  its  form,  and  unequal  in  the  resistance  its  dif- 
ferent parts  afibrd  on  pressure.  The  growth  of  this  tumor 
is,  on  some  occasions,  so  unperceived,  that  though  it  may 
have  originated  on  one  side,  it  has  already  risen  into  the 
pubic,  and  even  the  umbilical  region;  and  when  the  nunli- 
cal  man  is  first  consulted,  its  lateral  origin  is  with  difficulty 
Jiscertained.  At  other  times,  the  enlargement  is  at  fii*st  slow ; 
and  aftiT  some  indefinite'  jK'riod,  the  incn'ase  tikes  phice 
suddenly ;  so  that,  in  a  few  months,  the  whole  abdomen  pre-  ■ 
scnts,  to  a  common  observer,  the  size  and  apixMrance  of 
pregnancy  far  advanced.  From  this  time,  the  patient  often 
asserts  that  the  abdomen  (Uh's  not  incrense;  and  she  willingly 
deceives  Iwi'sclf,  l>y  measuring  at  stmw  particnlai"  ]';wt :  when 
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it  often  happens,  that,  with  a  little  unconscious  adjusting  of 
the  measure,  no  increase  fs  discovered :  but,  in  the  mean 
time,  there  is  no  doubt  m  the  mind  of  the  medical  attendant 
that  the  tumor  becomes  more  and  more  tense — that  the 
fluctuation  bespeaks  a  further  thinning  of  the  parietes — that 
the  functions  of  the  abdominal  viscera  are  interfered  with — 
that  the  respiration  is  more  embarrassed — and  that  increased 
pressure  is  made  on  the  cava  and  other  returning  vessels ;  as 
evinced  by  the  serum,  which  now  begins  to  accumulate  in 
the  cellular  membrane  of  the  lower  extremities,  and  the  dis- 
tention and  ture:escence  of  the  subcutaneous  veins  of  the 
abdomen :  the  important  question  of  paracentesis  presents 
itself;  and  to  this  operation,  however  im willingly,  he  finds 
himself  at  lengfth  necessarily  reduced. 

When  a  physician  is  consulted,  either  at  this  or  in  any  pre- 
vious period  of  the  disease,  a  careful  examination  of  the  state 
of  the  abdomen  is  necessary.  In  passing  the  flat  hand 
cautiously  and  regularly  over  the  abdomen,  the  extent  of  the 
tumor  will  often  become  at  once  manifest  to  the  touch :  at 
other  times,  no  limits  will  then  be  discovered ;  for  the  tumor 
occupies  the  whole  of  that  part  of  the  abdomen  wliich  is  not 
formed  by  the  conca\-ity  of  the  diaphragm,  the  recesses  of  the 
loins,  and  the  hollow  of  the  peh-is.   (Plates  VI.  VII.  and  VIII.) 

Casting  the  eye  over  the  abdomen  in  the  earlier  part  of  the 
disease,  the  greater  rotundity  or  projection  of  one  part  will 
often  be  most  apparent ;  and  the  tumor  will  in  tliis  way  im- 
mediately discover  itself,  as  occupying  the  iliac  and  lumbar 
region  on  one  side,  and  extending  over  half  at  least  of  the  um- 
bilical region,  or  beyond  the  umbilicus,  so  as  to  encroach  on 
the  op}X)site  side :  at  other  times,  its  extent  will  be  less ;  while 
in  the  more  advanced  cases  no  inequality  will  strike  tlie  eye  ; 
but  the  rounded  form  of  the  abdomen,  wliile  the  patient  lies 
on  her  back,  will  contrast  it  with  the  more  ordinary  ovoid  ap- 
pearance of  ascites,  as  well  as  distinguish  it  in  some  degree 
from  the  form  produced  by  the  uterus  distended  in  pregnancy. 
In  many  cases  moreover,  the  eye  will  be  struck  by  a  great 
enlargement  of  the  subcutaneous  veins,  as  I  have  just  ob- 
served, and  such  as  often  takes  place  to  a  still  greater 
degree  in  ascites. 

On  making  more  firm  though  not  violent  pressure  on  the 
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various  parts  of  the  abdomen,  we  often  find  at  once  the  general 
sense  of  fluctuation ;  and  ascertain  inequalities  which  neither 
the  eye,  nor  the  hand  when  passed  but  gently  over  the  surface, 
will  enable  us  to  detect :  and  then  it  sometimes  happens,  par- 
ticularly if  the  abdomen  be  not  very  tense,  that  we  discover 
considerable  masses  of  unyielding  matter,  partaking  of  the 
general  rounded  feel  of  the  whole  disease,  but  conveying  the 
impression  of  more  or  less  flattened  spherical  bodies  attached 
to  the  inside  of  "the  fluctuating  tumor;  and  these  bodies  are 
sometimes  so  large,  and  sometimes  so  variously  placed,  as  to 
suggest,  to  the  inexperienced  observer,  the  idea  that  the 
liver,  the  spleen,  or  the  kidneys,  are  enlarged,  and  in  some  way 
involved  in  the  disease.  (Plate  I,  Fig.  2.) 

Sometimes  the  sense  of  fluctuation  is  very  indistinct  or 
very  partial,  and  various  parts  of  the  tumor  yield  it  in  dif- 
ferent degrees.  At  other  times,  the  fluctuation  is  even  more 
evident  than  in  the  most  extreme  cases  of  ascites;  and 
sometimes,  as  the  patient  lies  on  the  back,  a  thin  layer  of 
fluid  is  discoverable,  external  to  the  great  distending  tumor; 
so  that  when  the  points  of  the  fingers,  placed  on  the  surftice, 
are  moved  forwards  with  a  jerk,  they  are  evidently  resisted, 
after  pressing  aside  a  little  fluid,  by  the  surfiice  of  the  tumor 
within.  Sometimes  this  layer  of  fluid  extends  over  a  wide 
space;  and  the  fluctuation  it  yields  by  percussion  may  be 
])lainly  felt,  or  even  seen  as  a  wave  passing  over  a  large 
j)ortion  of  the  abdomen. 

The  use  of  percussion  is  likewise  very  important  in  these 
cases ;  not  only  as  detecting  the  existtnice,  precise  situation, 
und  extent  of  fluctuation,  but  as  eliciting  sounds,  hollow  or 
otherwise,  in  the  various  parts  of  the  abdomen.  These  will, 
of  course,  vary  as  the  disease  Jidvances,  j)ushing  before  it  the 
hollow  viscera;  and  in  this  consists  one  of  the  remarkable 
differences  between  ascites  and  ovarian  disease.  In  ascites,  as 
long  as  the  jx^ritoneum  has  undergone  no  serious  change,  the 
hollow  visceni  float  upon  the  surface  of  the  fluid,  and  rise  to 
the  highest  part,  wliatever  position  almost  tiie  body  assumes ; 
but  the  ovarian  discJise  displaces  these  visoem,  and  retains 
its  relative  iM>sition  under  all  circumstances;  so  that  instead 
of  discovering  the  clear  sound  yielded  by  percussion  in  the 
unibilicid    n^gion   or   at   the   scrobiculus   cordis,   or  in  the 
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lumbar  spaces,  according  as  the  patient  lies  upon  her  back, 
stands  erect,  or  reclines  to  the  right  or  to  the  left  side,  we 
find  the  chief  sound  of  the  hollow  viscera  always  on  the  side 
opposite  to  the  tumor,  till,  by  its  encroachment,  it  has  driven 
the  intestines  entirely  into  the  outskirts  of  the  abdominal 
ea\'ity  (Plate  I.  Fig.  1):  and  to  this  the  exceptions  are  very 
rare ;  unless  it  be  in  those  cases  where  communications  have 
taken  place  between  the  cyst  and  the  intestines,  and  thus  air 
lias  been  admitted. 

Ha\'ing  ascertained  the  existence  of  a  tumor  or  cyst,  it  will 
still  further  be  right  to  examine  carefully  the  state  of  the 
subcutaneous  cellular  membrane,  to  detect  any  traces  of  the 
existence  of  scirrhous  or  other  tubercles  deposited  in  it.  And 
lastly,  by  applying  the  palm  of  the  hand  pretty  firmly  on 
the  integuments  covering  the  tumor,  we  should  endeavour  to 
ascertain  whether,  by  its  motion,  we  can  discover  any  such 
crepitation,  or  rubbing  sensation,  as  would  lead  us  to  infer 
the  probability  that  adhesive  efiusion  or  adhesions  existed 
between  the  tumor  and  the  peritoneum  lining  the  parietes  of 
the  abdominal  ca\'it\'. 

When  by  all  these  indications,  and,  if  any  doubt  have  arisen, 
by  an  examination  per  vaginam,  the  extent,  the  nature,  and 
the  circumstances  of  the  tumor,  and  the  existence  of  a  fluid, 
have  been  ascertained,  then,  if  the  various  functions  have  suf- 
fered so  much  interruption  that  prudence  will  allow  of  no 
further  delay,  the  fluid  is  drawn  ofi"  by  the  trochar;  ten, 
twenty,  or  thirty  pints  of  the  contents  of  the  cyst  are  dis- 
charged ;  varying  in  quality,  but  generally  less  clear  in  its 
colour,  and  more  mucous  in  its  consistence,  than  the  serum  of 
ascites. 

The  operation  is  attended  with  very  little  pain,  and 
followed  by  very  little  constitutional  disturbance,  but  affords 
the  most  marked  relief;  and,  for  a  few  days,  the  comfort  of 
being  freed  from  such  a  burden  is  most  gratifying  to  the 
jiatient :  still,  however,  she  is  not  unfrequently  disappointed 
that  the  size  of  the  abdomen  is  not  more  completely  reduced, 
and  the  large  masses  imd  nodules,  which  were  but  indistinctly 
felt,  or  discovered  by  the  duluess  yielded  locally  by  percussion, 
are  now  not  only  easily  grasped  by  the  hand,  but  present 
large  and  obvious  elevations  and  irregularities  in  the  contour 


188  Dr.  BrUjht  on  Abdominal  Tumors. 

of  the  flaccid  abdomen  (Plate  I.  Fig.  2). — Not  many  days  elapse, 
before  the  regular  and  spontaneous  tightening  of  the  bandage 
with   which   the  body  has  been   swathed,  and   which   per- 
cussion   shews   to   depend   on    no   accidental   evolution    of 
flatus,  gives  warning  of  the  speed  with  which  fresh  accumu- 
lation is  taking  place ;  and  there  is  too  often  reason  to  believe 
that  the  rapidity  of  tlie  eflnsion  is  increased  by  the  withdrawal 
of  the  fluid.    The  nodular  masses  again  become  indistinct:  in 
the  course  of  a  few  weeks  the  abdomen  has  arrived  almost  at 
its  former  size;   and  perhaps  before  two  or  three  months 
have  elapsed  the  operation  must  again  be  performed. — It  may 
be,  that  the  patient  still  retains  a  fair  state  of  general  health ; 
but  if  the  accumulation  be  rapid,  the  system  soon  begins  to 
suffer,  the  body  to  emaciate,  the  countenance  to  fade;  and  if 
pain  be  added,  as  is  not  unfrequently  the  case,  when  the 
disease    assumes   its   more    active   or   virulent  forms,    the 
suffering  of  the  patient  greatly  reduces  her  strength. — The 
interval  between  the  operations  becomes  less ;  and  at  length, 
after  the  lapse  of  an  uncertain  number  of  months  or  years,  she 
dies,  worn  out.     Or,  on  the  other  hand,  if  the  suffering  con- 
tinues comparatively  little,  and  operation  after  operation  be 
borne  without  a  visible  decrease  of  bodily  power  or  mental 
energy,  yet,  at  length,  some  inflammatory  process,  apparently 
accidental,  or  some  state  of  unex^jected  collapse  for  wliich  no 
reason  can  be  ascribed,  tJikes  place,  and  the  patient  sinks. 
To  Jissign  any  precise  or  specific  time  to  the  course  of  this 
disease,  from  its  first  appearance  till  its  fatal  termination,  is 
imjx)ssible,  the  difference  in  this  resjiect  being  gn^at ;  but, 
from  what  I  have  myself  observed,  I  should  be  inclined  to 
state,  that  cases  which  continue  above  four  years,  from  the 
first  necessity  for  the  oj)enition  of  i>aracentt»sis,  bear  a  small 
proj)ortion  to  those  which  prove  fatJil  before  that  time. 

Sucli  is  the  more  general  course  of  this  disease :  but  there 
are  cjises  in  which  tlu;  latter  jwirt  of  the  history  is  considera- 
bly varied ;  sis,  for  insfcmce,  we  find  some,  in  which,  from 
various  circumstances,  no  attem})t  has  been  made  to  relieve 
the  disu'ntion  l)y  ojx'nition ;  and  then  deatli  usually  follows, 
by  the  slow  exhaustion  of  the  iH)wers  of  life,  thnnigh  irrita- 
tion, or  through  the  obstruction  which  the  prt^sure  of  the 
luinor  occasions,  interfering  with  the  various  essential  func- 
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tions,  and  sometimes  by  compressing  the  laeteals,  positively 
cutting:  off  some  of  the  avenues  bv  which  nutriment  is  con- 
veyed  to  the  system.  Otlier  cases  there  are,  where  nature 
performing  the  work  which  is  more  usually  attempted  by  art, 
adliesions  take  place,  and  the  fluid  is  evacuated  through  the 
intestines — the  orifice  remaining  open,  or  being  easily  re- 
newed ;  and  a  gradual  decline  of  powers  leads  to  the  fatal 
termination.  In  some  cases,  the  cyst,  through  accident,  or 
through  a  process  of  ulceration  conunenced  in  the  inner 
lining,  bursts  into  the  peritoneal  cavity;  and  then  death  some- 
times speedily  follows,  either  by  the  effects  of  the  shock,  or 
by  inflammation  and  its  results ;  or,  occasionally,  recovery 
seems  most  imexpectedly  to  follow.  Too  often,  however,  the 
improvement  is  but  for  a  time ;  and  the  disease  returns,  under 
still  less  favourable  circumstances  than  before  the  rupture. 
In  some  cases,  after  the  performance  of  paracentesis,  the 
woimd  refuses  to  close ;  or  bursts  out  afresh,  and  sometimes, 
for  montlis  or  years,  a  discharge  continues ;  and  this  event 
may  not  be  peculiarly  prejudicial,  but  rather  serve  to  prolong 
the  patient's  life.  Such,  then,  with  various  modifications,  is 
a  short  history  of  the  disease  of  which  I  shall  now  proceed  to 
give  a  few  cases :  and  in  the  following  details,  I  intend  to 
illustrate  many  of  the  circumstances  I  have  stated,  and  to 
bring  into  \iew  the  nature  and  extent  of  the  structural 
changes  by  which  the  disease  is  marked;  commencing  by 
saying  a  veiy  few  words  on  those  cases  of  ovarian  tumor 
wliich  are  probably  devoid  of  a  malignant  character. 


Tlie  cases  to  which  I  am  able  to  refer  with  certainty,  as 
those  where  the  simple  serous  cyst  has  occurred,  are  all  of 
them  instances  in  which  it  has  attained  a  verj'  small  size,  and 
has  not  been  discovered  during  life.  The  patients  have  been 
of  various  ages,  and  in  various  conditions ;  and  all  the  circum- 
stances of  their  cases  have  appeared  so  little  connected  with 
the  existence  of  the  cyst,  that  it  is  quite  imnecessary  to  detail 
them.  I  shall  simply  mention  two :  one,  on  account  of  the 
tender  age  of  the  subject ;  and  another,  from  its  connection 
with  other  evidences  of  irritation  in  the  uterine  appendages. 
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Case  1. 

I  WAS,  during  the  last  year,  called  upon  to  attend  an  infant 
of  five  months  of  age ;  in  whom,  from  the  symptoms,  scarcely 
a  doubt  existed  that  the  obstructed  condition  of  tlie  bowels 
depended  on  some  mechanical  cause,  and  this  we  believed  to 
be  intus-susception.  Tlie  child  died  on  the  following  day ;  no 
relief  having  been  obtained  to  the  obstinate  constipation 
under  which  it  laboured.  After  death,  our  conclusions  were 
verified  to  the  fullest  extent ;  for  we  found  the  whole  caecum 
and  the  arch  of  the  colon,  and  a  portion  of  the  ileum,  swal- 
lowed up  by  the  descending  colon. 

All  the  other  organs  were  in  perfect  health ;  but  from  the 
appendages  of  the  uterus  on  the  left  side  we  discovered  a 
cyst  of  the  size  of  a  pea,  hanging  by  a  footstalk  half  an  inch 
in  length. 

Case  2. 

A  YOUNG  woman,  about  eighteen  years  of  age,  died,  worn 
out  with  chorea. 

"  The  uterus  was  rather  large,  and  its  cavity  was  extensive : 
in  the  left  comer  was  a  deposit  of  as  much  clear  transparent 
mucus  as  would  cover  a  sixpenny-piece.  The  ovary  of  the 
right  side  contained  a  cyst  of  the  size  of  a  small  hazel-nut, 
full  of  a  tenacious  dull-red  substance,  of  just  sufficient  consis- 
tence to  allow  of  being  cut.  The  Fallopian  tube  on  tlie  same 
side  was  quite  iM?rvious,  admitting  of  the  passage  of  air  from 
the  blow-pipe;  but  it  presented  a  remarkable  ajijx^arance, 
having  the  jwints  of  the  fimbriated  extremities  tipjied  with 
deposits  of  semi-transparent  bone,  looking  like  largt^  grains 
of  sjind  of  irregular  and  rather  botryoidal  form ;  and  a  de- 
posit of  the  same  kind  was  found  on  tlie  outside  of  the  l)road 
ligament.  The  ovary  on  the  opposite  side  was  more  healtliy. 
but  had  in  it  a  few  vesicular  bcxiies.  The  Fallopian  tube  on 
that  side  had  none  of  the  bony  de|)osits.  Attadied  to  the 
ligaments  of  the  uterus,  on  eacli  side,  was  a  small  vesicle  of 
the  si'Mi  of  a  [tea,  hanging  l)y  a  jK'duncle.  along  which  vessels 
were  seen  to  pass  from  the  jicritoneum.'' 

Having  mentionetl  the9«»  two  cases,  I  may  simply  refer  to 
what  I  have  said  in  |)Jige  Iho;  where,  likewise,  will  hr  found 
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a  few  observations  on  another  form  of  simple  cyst  when  it  is 
sessile,  or  developed,  apparently,  beneath  the  peritoneal  cover- 
ing of  the  broad  ligament  and  the  Fallopian  tube ;  as,  likewise, 
some  reference  to  the  cysts  which  are  formed  by  the  dilata- 
tion of  the  Fallopian  tube  itself. 

With  regard  to  the  simply  distended  Graafian  vesicle,  with- 
out malignant  tendency,  the  cases  wliich  have  occurred  to  my 
observation  scarcely  go  further  than  to  throw  an  air  of  pro- 
bability on  the  occasional  existence  of  such  diseases.  There 
is  nothino'  like  a  conA-incing  anatomical  demonstration  of  the 
point :  and  in  the  very  next  case,  I  shall  relate,  what  I  con- 
sider, partly  from  the  analysis  of  the  fluid  contained,  and 
partly  from  its  structure,  to  be  an  early  specimen  of  the 
malignant  disease ;  though  the  cyst  appeared,  when  ^•iewed  ex- 
ternally, so  completely  to  arise  in  the  situation  of  the  Graafian 
vesicle,  to  be  so  simple  in  its  structure,  and  to  be  connected 
with  so  healthy  an  appearance  of  the  ovary,  that  I  at  first 
considered  it  a  simple  non-malignant  ovarian  cyst  It  is 
therefore  my  intention  not  to  separate  such  doubtful  cases ; 
but  rather  to  introduce  them  in  the  following  collection,  with 
such  remarks  as  will  shew  the  reasons  I  may  have  for  sup- 
posing it  probable  that  they  were  of  one  character  or  the  other. 

Case  3. 
Incipient  Ovarian  Dropsy,  probably  of  a  malignant  character. 

S P ,  aged  37,  was  admitted,   under  my  care, 

into  the  Clinical  Ward,  Nov.  1, 1837,  labouring  under  ascites 
and  anasarca.  In  the  preceding  August  she  had  been  deli- 
vered of  a  female  child ;  and  immediately  afterwards,  profuse 
flooding  followed,  which  was  suppressed  with  difficult\-:  and 
about  one  week  after  she  rose  from  her  bed,  her  legs  beg;m 
to  swell ;  and  m  less  than  a  month  her  abdomen  also  swelled : 
since  that,  she  had  suffered  from  palpitation  of  tlie  heart  on  exer- 
tion, and  from  prolapsus  uteri.  Tlie  fluctuation  was  very  dis- 
tinct in  the  abdomen,  at  the  time  of  her  admission.  Tlie  urine 
was  not  coagulable,  and  varied  from  one  pint  to  two  and  a  half. 
After  being  in  the  hospital  nearly  three  weeks,  slie  was  sud- 
denly seized  with  hemiplegia,  and  entirely  lost  all  power  over 
the  right  arm  and  leg  ;  and  was  unable  to  articulate  a  word. 
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About  six  weeks  after  the  hemiplegic  seizure,  when  the 
ascites  had  almost  disappeared,  but  the  paralysis  remained 
nearly  unaltered,  she  was  discovered  one  morning  to  be  in- 
sensible, her  eyes  fixed  and  turned  upwards,  with  her  breath- 
ing somewhat  diflBcult ;  and  in  two  hours  after  she  died. 

sEcno  CADAVERis. — Some  serum  under  the  arachnoid.  The 
whole  anterior  lobe  of  the  left  hemisphere  of  the  brain  was  re- 
duced to  the  consistence  of  a  custard ;  so  that  it  was  only  kept 
in  its  situation  by  the  membranes,  and  the  cineritious  sub- 
stance, which  was  of  a  yellow  colour.  This  softening  included 
exactly  the  corpus  striatum  and  the  anterior  lobe.  In  the 
posterior  part  of  the  corpus  striatum,  the  most  material  mis- 
chief seemed  to  have  taken  place ;  and  there  was  a  small 
yellow  stain,  as  if  from  a  slight  effusion  of  blood  some  weeks 
previously.  The  heart  was  small  and  weak,  and  perfectly 
adherent  to  the  whole  pericardium.  Tliere  was  fluid  in  both 
cavities  of  the  chest,  of  wliich  some  was  evidently  of  long 
standing.     The  uterus  was  healthy. 

One  of  the  ovaries  presented  a  beautiful  specimen  of  the 
incipient  stage  of  ovarian  dropsy.  A  small  semi-lobulated 
cyst  seemed  to  proceed  from  the  ovary ;  being  completely 
covered  by  the  tunic  of  the  ovary,  so  as  to  form,  apjjarently,  a 
continuous  portion  of  that  organ.  Its  size  was  about  that  of 
a  small  hen's  egg ;  and  vessels  proceeded  from  the  ovary  over 
its  surface.  (Plate  II.  Fig.  1.)  The  investing  tunic  of  the 
ovary  could  be  traced  to  some  disfcmce  over  the  cyst ;  and 
then  became  lost  in  its  parietes.  These  pjirietes  were  about 
as  thick  as  two  or  three  folds  of  writing-piper;  and  when 
tlie  cyst  was  o|x>ned,  the  external  lobulattnl  appearance  was 
found  to  depend,  not  on  the  existence  of  separate  cysts,  but  to 
be  the  result  of  bands  or  folds  wliich  formed  one  or  two  im- 
perfect septa.  A  few  vessels  were  seen  in  the  inside  of  the 
cyst  likewise ;  but  whethei-  these  belonged  to  the  inner  surface. 
or  were  seen  through  from  without,  was  not  quite  decided 
(see  Plate  II.  Fig.  2).  When  opnied,  the  fluid  it  containe<l. 
wliich  was  clear,  Iimi)id,  and  slightly  imicilaginous,  wjis  care- 
fully collected ;  and  Dr.  Hees  undei*took  the  mialysis ;  which 
will  he  found  to  corre8jK)nd  very  closely  with  other  analyses 
in  this  paper,  of  fluids  t^iken  from  malignant  ovarian  tumors. 
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"  MY  DEAR  SIR,  "  Guildford  Street,  Jan.  1 1,  1838. 

"  I  inclose  the  account  of  the  fluid  from  the  cyst  developed 
in  the  ovary.  It  is  very  different  from  seruni  of  blood ;  con- 
taining no  extractive  soluble  in  alcohol,  and  no  alkaline 
phosphate. 

"  P.S.  I  experimented  on  400  grains,  and  have  given  the 
result  in  1000  parts. 

"  Yours  very  sincerely, 

"  G.  O.  Rees." 

ANALYSIS  OF  A  FLUID  FROM  A  SMALL  C\'ST  IN  AN  OVARY. 

Water 940.10 

. ,,  S  with  traces  of  fatty  matter  of  the  blood,  >     a-  hk. 

Albumen  .  .  ^  ^^  pho^hate  of  lime  S    ^'  '^^ 

Albumen,  existing  in  solution  as  albuminate  of  soda ...      6 .  09 

Chloride  of  sodium 3 .  76 

Carbonate  of  soda,  with  traces  of  sulphate 1 .  70 

1000.00 

This  fluid  was  alkaline,  producing  a  permanent  effect  on  reddened 
litmus.     Its  specific  grav-ity  was  1018. 2.     Water  being  1000. 

There  was  the  distinct  appearance  of  a  diseased  and  thick- 
ened Graafian  vesicle  in  the  same  ovary ;  while  in  that  of  the 
opposite  side  four  or  five  similar  bodies  were  seen. 

From  the  circumstance  of  this  cyst  being  developed  so 
completely  beneath  the  peritoneal  tunic  of  the  ovary,  and 
from  other  Graafian  vesicles  being  enlarged  both  in  this  and 
in  the  opposite  ovary,  I  was  at  first  inclined  to  consider  this 
a  case  in  which  a  collection  of  serum  had  taken  place  in  a 
Graafian  vesicle,  in  contradistinction  to  the  more  ordinary" 
form  of  ovarian  disease :  but  the  analysis  of  the  fluid  leads  me 
to  a  contrary  conclusion;  and  the  structure  of  the  cyst, 
though  simple,  bears  very  much  the  appearance  which  is 
occasionally  presented  in  certain  portions  of  the  complica.ted 
cysts:  so  that  this  case  somewhat  adds  to  the  doubt  I 
have  already  exi)resse<I)  of  having  met  with  any  very  dis- 
tinct case  of  dropsical  accumulation  in  the  Graafian  vesi- 
cles, as  distinguished  from  the  disease  which  runs  into  the 
malignant  ovarian  tumor.  Considering  this,  then,  to  be, 
as  I  believe  it  is,  an  example  of  a  vers'  e.arly  stage  of  tlie 

Vol.  in.  o 
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malignant  ovarian  dropsy,  I  introduce  it  here ;  and  may  just 
notice,  that  in  the  case  of  Maryett  (Case  17),  an  instance  of  a 
still  more  early  and  partial  development  of  the  disease  will 
be  found  associated  with  extensive  and  well-marked  disease 
in  the  ovary  of  the  other  side.  And,  as  I  conceive  this 
to  be  the  incipient  state  of  the  disease  in  its  mildest  cha- 
racter, I  shall  follow  it  by  a  case  somewhat  more  advanced, 
and  differing  in  some  respects,  which  well  illustrates  the 
connection  between  the  class  of  diseases  which  we  are  con- 
sidering, and  the  truly  malignant  action  going  on  in  the 
system.  The  following  case  I  have  taken  from  the  register 
of  Guy's  Museum;  and  in  Plate  X.  Fig.  b,  will  be  found 
a  reduced  sketch  of  the  ovary  and  uteinis,  as  they  are  still 
preserved. 

Case  4. 

Diseased  Ovary,  with  Cysts,  in  a  case  of  extensive  malignant 

disease  of  other  organs. 

Anne  Copeland,  aged  48,  admitted  30th  August,  1830,  into 
Dorcas's  Ward,  under  Mr.  C.  A.  Key,  for  scirrhous  mamma. 
Her  health  was  not  then  much  disordered ;  but  the  existence 
of  several  hard  subcutaneous  tumors,  of  various  sizes,  about 
the  abdomen,  and  the  discovery  of  similar  disorganization  in 
the  liver,  marked  the  extensive  nature  of  the  disease.  Her 
principal,  and  almost  only  complaint,  was  of  pain  in  the  right 
side.  She  sunk  gradually  on  the  13th,  having  exhibited  no 
remarkable  symptoms. 

SECTio  TADAVKRis. — ^Thc  body  had  undergone  much  cada- 
veric change :  it  was  not  emaciated.  A  hard  scirrhous  mass 
occupied  the  situation  of  the  left  mamma:  the  right  was 
slightly  affected  in  the  same  manner.  The  tumors  beneath 
the  skin  liad  the*  apjxjarance  of  diseased  absorbent  glands : 
sections  of  them  shewed,  in  all,  tlie  same  scirrhous  structure. 
The  chest  contained  about  two  pints  of  sennn,  ratlier  turbid, 
and  much  tinged  witli  blood  ;  probaljly  the  result  of  cndaveric 
transudation.  The  fluid  in  the  jxiricardium  was  about  two 
ounces  in  (juantity,  and  also  very  much  tingcil.  That  in  the 
abdomen  was  small  in  quantity,  and  of  a  reddish-brown 
colour.     Well-developetl  tubera,  of  scirrlious  chamcter,  fixnn 
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the  size  of  a  walnut  downwards,  were  found  in  great  numbers 
in  the  liver.  The  smallest  and  latest  formed  of  these  had  the 
appearance  of  round,  flat,  circumscribed  opaque  marks  on  the 
surface  of  the  viscus :  the  larger  ones  were  flat  externally,  or 
depressed  in  the  centre.  Small  bodies,  of  a  scirrhous  charac- 
ter, were  thickly  dispersed  throughout  the  omentum  and 
mesentery,  and  other  parts  of  the  peritoneum ;  but  none  of  a 
large  size.  Both  ovaries,  the  right  in  particular,  were  much 
enlarged  and  indurated,  their  surfaces  being  very  irregular : 
the  Fallopian  tubes,  however,  seemed  free  from  disease.  The 
body  of  the  uterus  contained  a  tumor  the  size  of  an  egg ;  but 
the  surface  of  the  organ  was  sound,  as  were  also  the  os  tincae 
and  vagina.  No  unnatural  appearance  of  the  peritonevmi 
had  taken  place  in  any  of  these  situations.  The  pleurae  were 
partially  connected  by  old  adhesions.  A  few  marks  were 
found  on  the  surface  of  the  heart  and  of  the  spleen,  resem- 
bling the  commencement  of  disease  as  described  in  the  liver. 
On  the  lungs  these  were  more  numerous;  and  in  some  few 
had  acquired  a  consistence  resembling  cartilage.  The  sub- 
stance of  the  pancreas  and  spleen,  the  kidneys,  with  their 
tunics,  and  the  brain  and  its  membranes,  were  healthy.  No 
fibrin  or  coagulum  was  found  in  the  heart  or  in  the  large 
vessels:  these  last  were  stained  of  a  red  colour.  All  the 
tissues  had  undergone  much  softening.  The  right  ovary 
was  about  three  inches  and  a  half  in  its  largest  diameter :  it 
was  much  corrugated,  and  raised  into  irregular  elevations 
on  its  surface ;  and  when  cut  into,  shewed  a  most  diseased 
structure  throughout;  the  section  lading  open  five  or  six 
vesicles,  each  approaching  the  surface,  and  about  the  size 
of  a  large  hazel-nut,  filled  vdih  fluid.  These  appeared  to  be 
Graafian  vesicles  ;  but  the  whole  structure  of  the  ovary  was 
a  mass  of  liard,  malignant  disease.  (Plate  X.  Fig.  .5.) 

This  case  serves  to  shew  the  connection  between  the  cysti- 
form  enlargement  of  the  ovary  and  malignant  disease,  which 
developed  itself  in  various  parts  of  the  body  in  the  form  of 
scirrhus,  and  in  the  uterus,  probably,  as  the  fibrous  tubercle. 


02 


196  Dr.  Bright  on  Abdominal  Tumors. 

Case  5. 

Ovarian  Dropsy  of  eleven  years  standing. — Death  probably  from 

inflammatory  changes  going  on  in  the  interior  of  the  cyst. 

Esther  Waite,  a  woman  of  light  sandy  complexion,  was  first 
admitted  under  my  care,  Sept.  8,  1824;  when  her  age  is  set 
down  at  2  7,  and  she  stated  she  had  then  been  ill  for  a  period 
of  nine  years.  Her  general  appearance  was  that  of  a  woman 
some  years  mofe  advanced  in  life  than  this  statement  would 
point  out ;  but  if  correct,  she  must  have  begim  to  feel  her 
present  disease  at  the  age  of  1 8.  It  is  certain,  that  nearly  two 
years  before  her  admission,  that  is,  in  May  1822,  the  operation 
of  paracentesis  had  been  performed,  and  a  quantity  of  fluid, 
amounting  to  two  pailsful  and  a  half,  or  about  five  gallons, 
had  tlien  been  drawn  off; — nearly  an  equal  quantity  had  been 
taken  away  in  June  1823 — the  same  quantity  in  December 
of  that  year — and  in  February  and  June  of  1834. 

At  the  time  of  admission,  her  abdomen  was  generally  and 
greatly  distended;  and,  on  even  a  superficial  examination  with 
the  hand,  three  or  four  large  masses  were  to  be  felt ;  which, 
from  the  situation  they  occupied,  were  considered  by  some  to 
be  probably  enlarged  N-iscera,  as  the  spleen  and  liver:  liowever, 
a  more  attentive  examination,  togetlier  with  the  liistorv  of 
the'case,  easily  exj)lained  their  nature  and  situation ;  for  there 
could  be  no  doubt  that  tliis  was  a  case  of  ovarian  timaor,  and 
that  these  were  subordin.ate  cysts  growing  into  the  cavity  from 
the  jKirietes  of  the  larger  cyst.  Her  general  health  was  suf- 
fering somewhat,  from  the  pain  she  occasionally  experienced 
in  the  abdomen  :  I  therefore  ordered  her  to  b(»  tnjiped ;  and 
sixtt?en  quarts  of  thick  opacjuc  fluid  were  taken  away,  with 
great  relief:  and  when  the  abdomen  was  examined,  the  hard 
masses  were  felt  even  more  distinctly  than  before.  After  a 
short  time  she  left  the  liospit^il ;  but  retunuHl  in  February 
1835;  on  the  18th  of  which  month,  twenty  quarts  of  fluid 
wtjre  taken  away :  on  tlie  9th  of  April,  twenty-six  (juarts  wert'? 
dniwn  off":  on  the  .'ith  of  July,  sixteen  quarts:  and  on  the  8th 
of  November,  sixteen  (juarts  and  li  half:  at  the  next  openition, 
seventeen  quarts  and  a  half:  and  at  the  next,  twenty-one  (piarts 
were  removetl,  on  July  the  lotli,  1836.  Again,  in  October 
1836,  twenty-two  quarts  were  taken;    and   in  the   em!    of 
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January  1837,  an  equal  quantity.  The  last  two  or  three 
operations  had  been  attended  \s*ith  more  inconvenience  than 
the  former,  and  the  fluid  had  become  more  puriform  in  its 
appearance :  and  a  sense  of  sinking  and  lowness,  with  tender- 
ness and  abdominal  pain,  bespoke  miscliief,  probably  of  a  low 
inflanunaton.'  character,  going  on.  All  these  symptoms  be- 
came aggravated  after  the  operation  in  the  end  of  January ; 
and  on  the  8th  of  the  followinor  month  she  gT-aduallv  simk. 

Thus,  during  a  period  of  between  four  and  five  years,  this 
patient  had  been  tapped  fourteen  times;  and  in  that  space  had 
lost  sixty-eight  gallons  of  the  thick  glutinous  fluid  charac- 
teristic of  tliis  disease. 

sEcno  CAD  AVERTS,  Feb.  9,  1837. — ^The  general  aspect  greatly 
emaciated :  no  oedema  in  any  part :  the  abdomen  very  lai^e, 
but  not  distended,  appearing  quite  flaccid.  On  opening 
the  abdomen  to  the  left  of  the  vmabilicus,  nearly  a  bucket- 
ful of  turbid  yellow  fluid,  resembling  pus  in  appearance, 
and  just  like  that  which  had  come  away  by  tapping,  was 
removed.  On  making  an  opening  at  the  scrobiculus  cordis, 
in  the  direction  of  the  linea  alba,  anotlier  ca\*ity  shewed 
itself  also,  containing  a  fluid  not  very  different,  though  some- 
what less  turbid  and  thick  than  that  in  the  chief  cavity. 
About  two  full  wash-hand-basins  of  fluid  were  taken  from 
this  cavity. 

On  further  examination,  it  appeared  that  the  first  cavity 
opened  was  the  chief  cavit\',  and  that  from  which  the  fluid 
had  always  been  drawn  by  tapping.  It  was  a  completely 
encysted  ca\-ity;  whereas  the  other  portion  of  fluid  was 
contained  in  the  cavity  of  the  peritoneum  itself.  With  re- 
spect to  the  encysted  cavity,  it  appeared,  on  minute  exami- 
nation, that  it  was  a  large  cvst,  arising  from  the  situation  of 
the  left  ovar\',  and  ha\-ing  the  Fallopian  tube  of  tliat  side 
greatly  elongated  (not  less  than  eight  inches  in  length), 
attached  along  its  outside;  the  fimbriated  extremity  being 
plainly  seen  at  the  end. 

This  cyst  was  attached  most  fimilv  and  generally  to  the 
anterior  parietes  of  the  abdomen,  so  as  to  require  careful 
dissection  to  detach  it.     It  was  tliicker  and  stronger  towards 
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the  left  side,  and  in  front;  but  was  i-ather  thin  towards  the 
right  side  and  in  the  iliac  region.  It  had  formed  no  attach- 
ments to  the  viscera,  except  that  at  the  upper  part  it  was 
glued  to  the  omentum :  it  quite  filled  the  cavity  of  the 
right  ileum ;  and  the  intestines  were  very  much  pushed  aside 
by  it  towards  the  left  side. 

Internally,  the  cyst  was  very  vascular,  and  was  covered,  in 
patches,  with  a  deposit  of  puriform  lymph  of  a  yellowish-green 
colour ;  while  in  many  parts  it  was  rough,  as  if  ulcerated.  In 
other  parts,  tuberculated  masses  of  different  sizes  were  seen  : 
of  these,  two  were  more  remarkable;  the  one  occupying  a 
situation  a  little  below  the  spleen,  and  the  other  a  little  below 
the  liver,  between  the  right  iliac  and  lumbar  regions :  and  as 
these  were,  in  parts  of  the  cyst,  closely  attached  to  the  parietes 
of  the  abdomen,  they  had  been  perfectly  discoverable  by  the 
touch  for  the  last  two  years,  and  did  not  change  their  position 
in  the  least  at  the  time  the  fluid  was  drawn  off:  besides  these 
two  large  masses,  there  were  four  or  five  others,  smaller  in 
dimensions,  attached  to  different  parts  of  the  cyst ;  one,  which 
had  been  always  felt  about  an  inch  above  the  umbilicus. 

The  smaller  masses  were  like  small  thick  cysts:  and  one  of 
the  smallest  being  opened,  it  was  found  filled  with  a  straw- 
coloured  substance,  semi-transparent,  of  a  glutinous  character; 
which  separated  with  some  difficulty  fi*om  the  sides  of  the 
cavity,  and  then  disclosed  another  cyst  of  a  more  rounded 
form,  semi-transparent,  and  beautifully  vascular.  (Plate  IV. 
Fig.  1.)  This  appeared  to  be  the  more  early  stage  of  each 
mass — these  internal  cysts  sprouting  up  from  the  bottom, 
and  bursting  the  external  cysts ;  and  then  the  surface,  so 
opened,  becoming  a  secreting  surface  of  that  semi-gelatinous 
matter,  which,  in  its  more  diluted  form,  seemed  to  c()m|X)se 
the  fluid  which  liad  been  so  fro(juently  drawn  ofl'  by  tapping. 
On  examining  one  of  the  larger  mjisses,  the  cyst,  out  of 
which  the  tubercular-looking  growth  had  pnx*eeded,  was  seen 
opened,  forming  a  margin  round  about  two-thirds  of  the 
mass :  the  other  third  became  lost  in  the  tubercular  cysts :  the 
internal  lining  of  this  was  in  th(»  high(»st  degi'iv  vfiscular. 
Tht^e  cysts  rose  almost  like  a  cauliflower-head,  (juite  o|MUjue 
and  va.scular;  and  one  mass,  which  was  more  advanccHJ, 
shewed,  on  tlx'  siirfarp.  an  appearaiUT  of  i?-?*<'<;nl;u-!y  <l<>i»<>sitr(| 


Dr.  Bright  on  Abdominal  Tumors.  199 

lymph.  (Plate  HI.)  Each  of  the  masses,  on  examination, 
shewed  tlie  same  structure,  with  some  variation :  in  some,  the 
cysts  werfe  full  of  fluid  or  semifluid  matter ;  while  in  others 
they  were  hard,  and  presented  various  approaches  to  the 
true  malignant  character. 

The  uterus,  the  right  ovar\',  and  the  Fallopian  tubes,  were 
perfectly  healthy. 

The  liver  was  pushed  up  to  the  diaphragm;  and,  having 
formed  strong  adhesions,  remained  in  that  situation  when  all 
the  other  abdominal  contents  had  been  removed;  its  lower 
surface  apparently  occupj'ing  nearly  the  natural  position 
of  the  diaphragm  itself.  It  was  much  enlarged,  of  a  yellow 
colour  throughout,  and  firm  consistence,  approaching  to  the 
udder  liver.  The  gall-bladder  was  filled  with  a  full-coloured 
and  apparently  healthy  bile. 

Spleen  quite  healthy.  Stomach  quite  healthy,  internally  and 
externally,  but  containing  a  quantity  of  dark  matter.  Intestines 
throughout  healthy  externally;  but  through  a  considerable 
portion  of  the  ileum,  some  feet  in  extent,  the  solitary  glands 
were  enlarged,  and  their  orifices  tinged  with  vellow,  so  as 
to  give  the  appearance  of  prett>'^  thickly  disseminated  yellow 
specks:  this  appearance  diminished  as  you  approached  the 
jejunum.  Colon  healthy.  Kidneys  pallid  in  colour ;  and  the 
tubuli  uriniferi  appeared  blocked  up  with  little  concretions  or 
sandy  deposits.  Heart  rather  feeble.  Lungs  most  perfectly 
healthy  throughout,  without  the  least  adliesion. 

This  case  may  be  considered  as  presenting  a  well-marked 
example  of  the  complicated  ovarian  tumor,  which  had  pro- 
ceeded through  many  years  in  tlie  successive  changes  of  its 
growth ;  and  I  give  it  as  a  fair  specimen  of  a  large  class  of 
such  cases. 

Case  6. 
Ovarian  Dropsy,  Anasarca,  and  Ascites. — Death  from  Peritonitis, 

after  the  fluid  wow  partially  drawn  from  the  cyst. 
AvxE  Marshall,  aged  34,  was  admitted,  under  my  care,  into 
Guys  Hospital,  March 2 5,  1829,  affected  with  ovarian  dropsy, 
anasarca,  and  ascites.  Her  abdomen  was  more  distended  than 
I  ever  before  witnessed ;  so  that  it  hung  over  the  thiglis,  chaff*- 
ing  the  groins ;  and  the  umbilicus  was  scarcely  to  be  seen : 


200  Dr.  Bri(jfU  on  Abdominal  Tumors. 

it  measured,  on  its  most  prominent  parts,  four  feet  ten  inches 
in  circumference :  the  cutaneous  veins  were  very  much  dis- 
tended, and  fluctuation  very  distinct  in  the  upper  part 
of  the  tumor ;  but  below  the  umbilicus  the  whole  was  hard, 
lobulated,  and  unyielding.  Her  general  health  was  repre- 
sented as  pretty  good,  but  she  had  lost  flesh  witliin  the  last 
two  months ;  her  countenance  was  placid :  tongue  clean,  but 
purplish;  and  the  respiration  much  impeded  when  in  the 
recumbent  posture.  Pulse  120,  rather  weak:  urine  scanty, 
of  a  dark  colour,  tinged  with  bile,  and  having  a  light-reddish 
sediment,  not  coagulable  by  heat. 

Eighteen  months  ago,  she  lay-in,  having  been  extremely 
large  during  her  pregnancy,  and  after  her  confinement  never 
diminished  to  her  usual  size.  A  month  afterwards  she  was 
tapped  in  the  usual  place,  rather  below  the  umbilicus,  but 
not  more  than  a  quart  of  yellow  gelatinous  matter  cmne 
away.  Tlie  catamenial  discharge  occurred  quite  regularly 
till  three  months  ago,  since  which  it  has  ceased;  and  it 
is  only  for  the  last  two  months  that  her  urine  has  been  scanty 
and  high-coloured. 

She  took  medicines,  gently  to  regulate  her  bowels,  and  to 
act  on  her  kidneys,  till  the  1 5th  of  April ;  when  having  had  a 
consultation  with  other  medical  oflicers  upon  the  subject,  and 
perceiving  tliat  the  abdomen  increased,  and  the  breatliing  hatl 
become  so  impeded  that  she  was  consfcmtly  obliged  to  sit 
erect  in  her  bed,  I  rect)nnnended  panu-entesis.  As  there 
was  no  fluctuation  to  be  felt  below  the  umbilicus,  it  was 
judged  right  to  make  the  opening  some  inches  above  it;  and 
fearing  the  efl'ects  of  the  large  depletion,  the  canula  was 
withdrawn,  when  eleven  pints  of  a  coffee-coloured  fluid  luui 
been  extr.ic'ted. 

1 6th.  She  was  quite  comforttible,  imd  free  from  all  pjiin : 
and  she  remained  so  well  till  the  22d,  that  we  were  already 
beginning  to  consider  at  what  time  the  remainder  of  the  fluid 
might  l>e  dmwn  olf;  but  her  nights  now  became  restless, 
though  she  denied  all  jKiin ;  her  bri'uthing  became  shorter; 
and  she  felt  generally  worse. 

2Uh.  Pulse,  feeble,  140:  respiration  40:  hands  clammy:  no 
trnderness  on  pressure  of  the  abdomen,  unless  it  be  very  heavy 
just  l)«'lo\v    the  scrobiculus  ffinlis.      She  vomitrd  oiirc   in  tin* 
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night  The  abdomen  was  covered  with  a  large  mustard 
poultice,  and  simple  injections  administered.  The  next  day 
she  seemed  relieved,  but  gradually  sank;  the  tongue  becoming 
dark:  and  she  denying,  to  the  time  of  her  death,  that  she 
suffered  any  pain. 

sECTio  CADAVERis,  April  26,  1S29. — ^The  distention  of  the 
abdomen  was  ver>'  great,  and  the  recti  muscles  were  spread 
like  a  panniculus  camosus,  over  the  abdomen.  A  punc- 
ture being  made,  above  two  pailsful  of  green  fluid  were 
drawn  off,  turbid,  and  containing  some  shreds  of  recent  coagu- 
lable  matter :  the  parietes  were  then  laid  open ;  and  were 
found  to  be  adherent,  in  some  parts,  by  tolerably  firm 
adhesions  to  a  large  sac,  which  now  appeared  to  occupy 
the  whole  abdomen.  The  viscera  were  all  thrust  by  this 
so  far  upwards,  as  to  lie  within  a  line  drawn  across  from 
one  false  rib  to  another.  Tlie  colon  was  seen  of  a  black 
colour,  projecting  at  the  top,  greatly  distended  with  flatus, 
and  looking  like  another  large  cyst  The  whole  of  the 
cyst  was  covered  with  shreds  of  hnnph,  shewing  recent 
inflammatory  action ;  and  the  colon  was  glued  to  the  cyst, 
to  the  liver,  and  to  the  stomach.  When  these  adventitious 
unions  were  broken  down,  the  whole  of  the  small  intestines 
were  found  closely  compacted  together  below  the  inferior 
tiart  of  the  colon,  and  the  cysts  united  to  each  other  by  a  dark 
grey  or  black  fibrinous  deposit.  The  cyst  was  separated 
with  tolerable  ease  from  its  attachments ;  and  was  held 
only  by  the  round  ligament  of  the  uterus.  Its  coats  were  a 
(juarter  of  an  inch  thick ;  and  it  contained  several  pints  of 
grumous  brown  fluid;  and  around  the  sides  was  deposited 
a  light-brown  fibrous  matter,  like  the  fibrin  separated 
from  the  blood ;  masses  of  which  canoie  away  from  cells 
connected  with  the  larger  cyst,  and  opening  into  it  by  well- 
defined  crescent-like  openings,  of  which  the  edges  were  entire. 
Some  of  these  cells  were  capacious  enough  wltliin  to  hold  a 
quarter  of  a  pint  of  such  soft  fibrinous  matter ;  and  when  it 
was  emptied  out,  several  globular  transparent  cysts  came  into 
view.  On  the  lower  part  of  the  tumor,  turned  towards  the 
pubes,  was  situated  the  chief  mass  of  globular  cysts.  Tliese 
were  situated  completely  between  what  appeared  to  be  the 
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laminae  of  the  membrane  composing  the  large  cyst ;  and  were 
freely  supplied  with  vessels  from  it.  When  this  was  cut 
through  by  one  clean  incision  (Plate  V.).  several  tumors  were 
divided,  and  found  to  be  full  of  a  yellow  glairy  fluid,  something 
like  oil,  while  others  remained  perfect ;  and  some  crescentic 
margins  or  bands  were  seen,  which  had  half  divided  the  cysts, 
laid  open.  A  few  very  small  cysts  were  seen  sprouting  out  of 
the  parietes ;  and  a  very  peculiar  structure,  like  a  network  of 
fibres,  from  beneath  which  the  cysts  were  in  some  parts  seen 
sprouting,  as  if  forcing  open  and  distending  the  meshes. 
(Plate  rV.  Fig.  2.) 

The  whole  of  this  diseased  mass  was  in  the  exact  situation 
of  the  right  ovary,  and  appeared  to  be  formed  by  a  gradual 
distention  of  the  broad  ligament  at  that  part,  in  such  a  way, 
that  the  Fallopian  tube  was  bound  round  it ;  and  the  covei-ing 
of  the  tumor  was,  to  all  apj^earance,  a  continuance  of  the 
covering  of  the  ovary,  very  much  thickened ;  the  ovary  itself 
being  quite  lost  in  the  mass. 

In  this  case,  the  whole  bore  the  appearance  of  having  been 
the  result  of  a  disease  in  the  ovary  itself;  the  cells  of  which 
had  been  distended  by  an  enormous  secretion  within  them ;  and 
the  reticulated  parts  seemed  to  be  little  other  than  the  cellular 
membrane  of  the  part  thickened  into  cartilaginous  bands. 

The  immediate  cause  of  death  was  the  extensive  peritoneal 
inflammation ;  which,  in  all  jirobability,  was  chiefly  owing  to 
the  fluid  not  having  been  more  completely  emptied  out  of  the 
cyst,  and  some  of  it  consequently  escaping  into  the  peritoneal 
cavity. 

Case  7. 
Ovarian  Dropsy  of  many  years'  duration  ;  sheiciiKj  srrrnil  cysts 
in  differt'nt  conditions  ; — witli  the  analyses  of  the  fluids 
they  contained. 
Maria  Norris,  aged  35,  was  admitted,  under  my  care,  into 
(iuy's  Hospital,  December  3,  1834,  apparently  the  subjec:t  of 
a  very  large  ovarian  tumor:  she  had  been  married  above 
eight  years,  and  luul  Iwnie  three  living  children  within  that 
j)eri<Hl.     It  stH'ms  to  have  been  alxnit  the  timo  of  her  marriage 
that  she  first  ex|)erienced  some  jmin  and  swelling  at  the  left 
side  of  the  alxloinen,  in  the  inguinal  region;  and  the  swelling 
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gradually  increased,  so  much,  that  about  five  years  and  a  half 
ago,  it  was  necessan.'  to  draw  off  the  fluid  it  contained,  with 
the  trochar :  it  then  very  slowly  increased ;  and  it  was  not  till 
after  three  years  and  a  half  that  a  second  operation  was 
performed.  The  increase  was  then  more  rapid ;  for  she  was 
again  tapped  after  a  year  and  a  half,  which  was  in  June  last  ; 
so  that  less  than  six  montlis  have  passed,  and  now  she  is  nearly 
as  large  as  she  ever  was.  The  abdomen  is  very  greatly  dis- 
tended ;  £md  the  fluctuation  is  very  distinct  in  every  part, 
even  in  the  lumbar  spaces :  the  body  is  emaciated.  On  the 
8th,  four  gallons  of  fluid  were  dra^vn  oS",  of  a  ding}'  colour,  and 
containing  numerous  small  shining  flakes  of  what  appeared 
to  be  cholestorine;  and  which  Dr.Rees,  who  collected  a  consi- 
derable quantity  of  this  matter,  and  examined  it  more  minutely, 
at  my  request,  decided  to  be  so.  On  the  fifth  day  after  the 
operation,  a  brisk  purge  of  rhubarb  and  calomel  brought 
away  much  hardened  faeces ;  and  the  abdomen  being  then  flac- 
cid, I  examined  it  carefully,  and  plainly  discovered  three  or 
four  hardened  bodies  appended  to  the  parietes  of  the  cyst. 
The  urine  was  suflicient  in  quantity,  light-coloured,  and  not 
coagulable.  Within  a  fortnight,  the  fluid  had  obviously  accu- 
mulated considerably ;  but  her  feelings  being  very  comfort- 
able, she  wished  to  return  home  about  three  weeks  after  the 
operation. 

Aug.  12, 1835.  She  was  again  admitted,  under  my  care; 
being  as  large  as  before  the  last  operation,  but  suffering  less 
from  sickness,  dyspepsia,  and  general  symptoms  of  oppression, 
than  has  usually  been  the  case.  On  the  14  th,  four  gallons 
and  a  half  of  fluid,  moderately  coagulable  by  heat,  were  drawn 
off*;  after  which  she  suffered  some  pain  and  tenderness,  with 
a  quickened  pulse,  requiring  leeches,  and  calomel  and  opium, 
for  a  few  days,  till  the  gums  were  very  slightly  affected. 

The  two  most  ob\'ious  hardened  masses  were  to  be  felt : 
one,  low  down  on  the  right  side ;  the  other,  above  the  umbili- 
cus, to  the  left.  (Plate  I.  Fig.  1.)  She  remained  in  the  house 
till  the  1 4th  of  September ;  when,  although  the  fluid  was  again 
.accumulating,  she  preferred  going  home  to  her  family. 

March  9,  1836.  She  was  again  admitted :  and  on  the  1 5th, 
twent\'-five  quarts  of  fluid  were  drawn  off;  after  which,  the 
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two  tumors,  which  had  been  before  felt,  were  very  distinctly 
found.  In  about  three  w^eeks  she  left  the  house,  but  the 
fluid  was  again  accumulating. 

Jug.  3.  Again  admitted:  and  the  following  day,  five  gallons 
and  a  quart  were  again  draw^n  off;  which  she  bore  without  any 
unpleasant  symptoms,  and  returned  home  in  about  a  fortnight. 

Nov.  1 5.  She  was  again  admitted :  on  the  25th,  twenty-four 
quarts  of  fluid  were  drawTi  off":  it  was  of  a  darkish  colour, 
with  some  ropy  sediment,  and  tinged  with  some  red  particles. 
On  the  1 2th  of  December  she  returned  to  her  family. 

March  22,  1837.  She  was  again  admitted  :  and,  again,  about 
the  same  quantity  of  fluid  was  drawn  off",  on  the  30th.  On 
the  5th  of  April  shivering  took  place,  accompanied  by  swell- 
ing, apparently  glandular,  in  the  pelvic  and  inguinal  regions, 
wliich  required  a  good  deal  of  attention  and  treatment :  how- 
ever, on  the  1 5th  of  May  she  left  the  hospital,  in  her  usual 
state  of  health. 

Maria  Norris  (now  called  Price,  having  lately  married 
again)  was  admitted,  under  my  care,  July  26,  1837,  with  the 
abdomen  again  distended  to  the  utmost ;  and  complaining  of 
sickness,  for  which  T  gave  the  hydrocyanic  acid. 

On  tlie  31st  of  July,  when  the  sickness  liad  subsided,  and 
the  bowels  were  opened,  twenty-three  quarts  of  serum  were 
drawn  away,  of  a  muddy  colour,  slightly  oleaginous,  and 
moderately  coagulable  by  heat:  after  tliis,  considerable 
inflammjition  took  place,  wliich  was  subdued  by  calomel  and 
opium ;  but  it  was  three  weeks  before  she  was  able  to  return 
home. 

In  this  case,  we  obsen'e  a  disetise  which,  in  all  probability. 
dejxMids  upon  a  structunil  change  in  the  ovary,  very  similar 
to  that  which  was  discoverwi  in  Waite ;  pnK'eeding,  as  yet,  in 
a  comparatively  mild  course.  That  the  tumor  consists  of  a 
large  sjic,  in  the  parietes  of  which  hardened  enlargements 
are  develo|>ed,  scarcely  admits  of  a  doubt ;  but  tliough  the 
secretion  seems  to  proceed  with  an  accelerated  |)rogress.  we 
liave  reason  to  believe,  from  the  character  it  bt.'ars,  tliat  the 
surface  of  the  cyst  lias  not  yet  undergone  tliese  cliunges  from 
the  bursting  of  the  smaller  cysts,  which  are  apt  to  produce 
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the  still  more  irritating-  or  less  mild  character  in  the  dis- 
charge.  It  is,  however,  but  too  obvious,  that  the  disease  is 
now  making  inroads  upon  her  constitution;  and  that  the 
SAinptoms  which  have  attended  the  two  last  operations  have 
been  more  alarming  than  on  former  occasions.  Up  to  that 
time  she  suffered  scarcely  any  pain  from  the  disease,  or  any 
unpleasant  results  from  the  operation :  indeed,  the  increasing 
bulk  of  the  tumor  has  been  almost  the  only  source  of  incon- 
venience ;  and  no  less  than  nine  years  and  a  half  have  now 
elapsed  since  the  swelling  was  so  large  as  to  require  the  first 
operation,  but  the  disease  has  certainly  existed  between 
eleven  and  twelve  years.  Tlie  form  of  this  tumor  is  liighly 
characteristic  of  an  encysted  accumulation  of  fluid;  so  that 
I  have  had  it  engraved  (Plate  VI.)  as  an  example  of  that  form, 
from  a  sketch  which  was  taken  two  or  three  years  ago ;  and 
the  patient  is  still  able  to  lie  recumbent  on  her  back,  as  here 
represented,  without  suffering  from  dyspnoea  even  when  tlie 
accumulation  is  at  its  utmost.  The  only  alteration  I  have 
had  made  in  the  sketch,  is  strengthening  the  appearance  of  the 
superficial  veins ;  which  remain  nearly  the  same  in  distribu- 
tion, but  are  more  distended. 

Thus  far  I  had  written  this  case,  and  prepared  it  for 
publication,  when,  on  the  13th  of  December  1837,  the  subject 
of  these  observations  again  applied  for  admission  under  my 
care :  but  her  appearance  was  dreadfully  clianged ;  she  was 
greatly  emaciated ;  her  voice  was  feeble ;  her  eyes  sunk ;  her 
pulse  was  extremely  weak ;  her  bowels  were  in  a  state  of 
constant  irritation ;  and  her  stomach  was  imable  to  retain 
the  least  food.  The  form  of  the  tumor,  however,  was  nearly 
unaltered ;  but  a  little  more  pendulous  in  the  lower  part,  as 
she  lay  on  her  back ;  and  the  veins  on  the  surface,  though 
almost  exactly  the  same  in  distribution  as  had  been  marked 
in  the  sketch,  were  become  larger  and  more  obvious  ;  and  in 
some  parts,  owing  to  the  thinness  of  the  skin,  from  which 
every  jiarticle  of  adipose  matter  had  been  absorbed,  they 
seemed  to  have  communicated  a  stain  around  them  by  trans- 
udation, producing  a  kind  of  ecchymosis.  Tlie  tumor  was 
about  the  size  which  it  had  reached  before  the  former  opera- 
tions, and  the  fluctuation  was  remarkably  distinct  in  every 
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part;  nor  did  any  part  yield  a  clear  sound  on  percussion, 
though  a  small  space  in  the  left  lumbar  region  was  rather 
more  resonant  than  the  rest.  I  learnt,  that  the  operation  of 
paracentesis  had  been  performed  at  her  own  house  in  the 
end  of  October,  just  five  weeks  before ;  and  that  three  pails- 
ful,  certainly  amounting  to  four  or  five  gallons,  had  then 
been  drawn  off :  but  she  had  never  left  her  bed  till  the  day 
she  came  to  Guy's  Hospital ;  and  had,  for  the  last  three  weeks, 
been  subject  to  constant  diarrhoea.  By  means  of  gently 
astringent  injections,  the  bowels  became  less  irritable,  and 
her  stomach  was  enabled  to  retain  some  small  quantities  of 
nutriment ;  so  that,  for  a  day  or  two,  she  left  her  bed,  and  sat 
by  the  fire-side.  She  strongly  objected  to  having  the  operation 
performed :  nor  could  I,  in  her  present  emaciated  and  en- 
feebled state,  press  it  upon  her ;  though  I  had  no  doubt  that, 
if  she  bore  the  operation,  she  would  derive  much  temjxjrary 
relief.  The  amelioration  of  her  symptoms  was  but  of  very 
short  duration.  The  diarrh(Ea  returned,  and,  with  it,  in- 
creased irritability  of  stomach.  She  suffered  considerable 
pain,  particularly  in  the  right  side,  where  tenderness  was 

>  experienced.     Such  palliative  means  as  appeared  admissible 

}  were  assiduously  administered  ;  but  she  sunk  on  the  night  of 

I  the  7th  of  January. 

I 

I  sECTio  CADAVERis. — The  intcgumcuts  were  reduced  to  their 
utmost  tenuity ;  and  were  in  many  parts  so  closely  adherent 
to  the  sac  of  the  tumor,  that  the  thickened  peritoneum  seemed 
to  split  into  two  layers,  in  the  atteni])t  to  remove  tliem. 
When  the  tumor  came  into  view,  it  appeared  to  occupy  the 
whole  space  of  the  abdomen,  forcing  the  ribs  up,  so  as  to  give 
the  chest  a  bell-like  form.  (Plate  VII.  Fig.  1.)  The  mlhesion 
of  the  cyst  was  chiefly  confiniHi  to  its  anterior  })art;  and  a 
slight  evidence  of  recent  peritonitis  was  found  in  the  right 
lumbar  space.  When  the  tumor  was  removed,  it  was  found 
to  l)e  ap|)ended  to  one  ovary  alone,  which  was  considered  the 
right ;  though  from  the  twisted  {)osition  of  the  uterus,  I  was 
not  cjuiu*  convinced  that  it  was.  The  other  ovary  was 
small  and  dwindled.  The  tumor  did  not  adhere  to  any  of 
the  viscera,  except  partially  to  the  omentum;  which  came 
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into  sight  on  opening  the  integuments,  spread  over  a  small 
extent  of  the  upper  part  of  the  tumor. 

The  liver  lay  closely  driven  up  into  the  hollow  of  the 
diaphragm,  encroacliing  on  the  chest  as  high  as  the  fourth 
rib ;  and  being  slightly  adlierent,  did  not  come  into  \-iew, 
even  after  the  tumor  was  removed.  (Plate  VII.  Fig.  2.)  The 
stomach,  and  the  whole  of  the  intestines,  except  the  descend- 
ing colon,  were  pushed  likewise  into  the  hollow  of  the 
diaphragm,  and  were  exceedingly  contracted;  so  that  alto- 
gether they  seemed  to  bear  no  proportion  to  the  enormously 
increased  dimension  of  the  abdominal  ca\-it}%  The  stomach 
was  contracted  to  one-fourth  its  natural  size ;  and  the  colon, 
as  well  as  the  small  intestine,  had  ver\''  nearly  the  same 
relative  dimensions.  The  descending  colon  was  seen  running 
down,  closely  bound  to  the  parietes  of  the  right  limibar  space, 
and  terminating:  in  a  verv  strong^lv-marked  sigrnoid  flexure. 
None  of  the  intestines  bore  marks  of  peritoneal  inflammation, 
either  old  or  recent;  and  no  remarkable  disease  was  dis- 
cernible in  the  mucous  membrane  of  the  stomach,  or  any  part 
of  the  canal.  The  structure  of  the  liver  was  tolerably  healthy, 
as  was  that  of  the  spleen.  The  kidneys  were  partially  ab- » 
sorbed,  owing  to  the  obstruction  which  the  ureter  had  suf- 1 
fered ;  and  this  was  particularly  the  case  on  the  left  side,  ■ 
where  the  ureter  was  not  only  dilated,  but  much  thickened';  "4 — 
and  the  enlarged  infundibula  contained  a  puriform  fluid. 
The  bladder  was  contracted. 

The  lungs  adhered  to  the  ribs,  and  were  extremely  small, 
from  the  encroachment  of  the  tumor ;  but  were  not  othenvise 
diseased.  The  heart  presented  a  remarkable  specimen  of 
atrophy ;  and  the  aorta,  through  its  whole  extent,  corresponded 
well  with  the  heart. 

The  ascending  cava  lay  quite  flat  and  empty,  and  small 
upon  the  spine :  it  contained  neither  blood  nor  coagula ;  but 
did  not  appear  diseased,  nor  was  there  any  approach  to 
obliteration. 

The  iliac  and  connected  veins  contained  firm  coagula  of 
recent  red  blood. 

The  timior  itself  consisted  of  one  large  cyst,  which  con- 
tained a  bucketful  of  rather  tenacious  straw-coloured  fluid ; 
which  towards  the  bottom  became  ojiaque  and  puriform.     In 


208  /)r.  Brifjht  on  Abdominal  Tumors. 

its  parietes,  towards  the  left  side,  was  a  large  mass,  like 
a  placentJi,  consisting  of  several  serai-transi)ai*ent  cysts, 
wliich  yielded  a  very  transparent  gelatinous  fluid,  contain- 
ing portions  more  opaque ;  and  within  the  large  cyst  arose 
two  smaller  ones,  each  containing  above  a  pint  of  fluid ; 
one  of  a  limpid  straw-colour ;  the  other  a  more  turbitl  fluid, 
loaded  with  little  shining  particles  of  cholestorine,  corresj)Oud- 
ing  precisely  with  the  fluid  w^iich  had  been  drawn  ofi',  to  the 
extent  of  four  gallons,  on  the  first  admission  of  the  patient, 
just  three  years  ago,  in  December  1834. 

The  cyst  w^hich  contained  this  fluid  was  somewhat  thicker 
than  the  large  cyst;  and  it  had  undergone  changes  which 
seemed  to  bespeak  that,  in  all  probability,  it  had  at  one  time 
been  much  larger  than  it  at  present  was ;  for  many  plates  of 
a  cartilaginous  hardness  were  found  imbedded  in  its  parietes. 
Its  external  surface  looked  diseased  and  rough,  and  puriform 
matter  was  attached  to  it;  while  its  internal  surface  was 
smooth  and  polished,  presenting  a  sliining  membranous  ap- 
|)earance. 

One  of  the  masses  which  occupied  the  parietes  of  the 
larger  cyst  had  begun  to  sprout  out,  and  become  opaque, 
yielding  puriform  matter,  quite  analogous  to  tlie  change  which 
I  have  described,  and  endeavoured  to  represent  by  an  en- 
graving, in  the  case  of  Waite.     (Plate  III.) 

Thus  the  fatal  result  and  consequent  examination  confirmed 
the  similarity  of  this  case  to  that  of  Waite ;  proving  tlie 
same  changes,  but  rather  in  a  more  advanced  degree,  had 
taken  place  in  the  large  cyst :  and  the  puriform  matter  wliieh 
had  been  drawn  from  Waite  would  have  been  exactly  imit^ited 
in  this  case,  had  the  operation  been  performed;  that  fluid 
being  probably  yielded,  in  jwirt,  by  the  fungoid  mass  growing 
from  the  surface,  and,  in  part,  by  the  Uning  membrane  of  the 
cyst  in  which  a  process  of  sujMjrficial  ulc*eration  had  taken 
place. 

It  was  a  matter  of  considenible  interest,  botli  witli  myself 
and  Dr.  Rees — who  iiad  examined  the  fluid,  drawn  at  the  first 
ojH'ration,  jH'rformed  under  my  care  just  three  years  agt) — to 
Jisoertain  whetlier  any  of  the  cysts  contJiined  choU-storiuc  in  the 
HtnUi  we  then  discovered  ;  for  we  had  conjecttircd.  from  the 
total  absence  of  that  subst^mcc  in  the  fluid  (lr;iw?i  on  a  sub- 


Dr.  Bright  on  Abdominal  Tumors. 


209 


sequent  occasion,  that  the  same  cyst  could  never  have  been 
a^in  opened ;  as  it  appeared  very  improbable  that  the  fluid 
should  have  been  so  completely  removed  and  never  have 
formed  again :  and  this  proved  to  be  the  case;  for  after  I  had 
obtained  specimens  of  the  fluid  from  each  cyst  in  succession, 
we  at  length  (but  not  till  the  fourtli  cyst  was  opened,  and  I 
had  begun  to  despair  of  findifig^any  cholesterine)  came  to  the 
cyst  wliich  contained  that  substance.  1  immediately  put  all 
the  four  specimens  into  Dr.Rees's  hands,  wliom  I  knew  to 
be  sufficiently  interested  in  tlie  case  to  undertake  these  ana- 
lyses ;  and  of  tliis  I  was  the  more  desirous,  in  the  hope  that 
we  might  be  able  to  derive  some  guide  in  our  diagnosis  be- 
tween encysted  dropsies  and  ascites,  from  the  actual  chemical 
properties,  as  we  do  already,  to  a  certain  degree,  from  the 
obvious  and  physical  character  of  the  fluids.  How  far  this 
hope  has  been  realized,  must  be  gathered  from  the  following 
analvses  and  observations. 


EXAMINATION  OP  FOUR  FLUIDS   DRAWN  FROM   SKCONDARY  CYSTS  OF  AN   OVARIAN  TtTJfOH, 
AND  OF  ONE  (no.  5),  PROBABLY  FROM  AN  0V.4JIIAN  CYST,  BY  DR.  REES. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

Clear,  light 
straw-colour- 
ed, alkaline, 
8p.gr.  1017. 

Oark.eoloared, 
muddy,  neo- 

tral, 
sp.  gr.  1017. 

Approaching 

in  character 

to  white  of 

egg,  alkaUne. 

Clear,  straw- 
coloured  .con- 
taining flakes 

of  a  pearly, 
scaly-looUng 

satastance. 

Sp.  Gr.  1009, 

alkaline,rer7 

tenaeloaa. 

(see  Case  8.) 

Analysis  of 

senim  of, 

blood,  for 

comparison- 

Water 

190.9 

190  70 

195.2 
1.8 

187.7 
7.6 

195.32 
0.54 

1X1    9 

- 

Albumen,  with  traces 
of  fettj-  matter 

\  -■ 

4.25 

16.5 

Albamen,  existing    in 
solution,  as  albumi- 
nate of  soda 

1" 

3.62 

1.1 

)  ■■■■ 

+  2.22 

1 
0.4 

Alkaline  chloride*  and 
sulphate,  with  carbo- 
nate of  soda,   from 
decompmed  albumi- 
nate   

?     0.8 

0.78 
0.45 

1.2 
0.5 

0.5 

+  1.08 
0.54 

1.6 
0.3 

H 

ExtractiTp,  soluble  in 
water,  and  alcohol . . 

Chloride  of  sodium  with 
carbonate,  fivm   de- 
composed lactate  of 
alcoholic  extract . . . 

I- 

200 

0.20 

0.2 

0.2 

0.30 

200 

_, 

200 

200 

200 

200            1 

♦  In  very  small  proportion,  being  in  great  part  separated  with  the  alcoholic  extract. 
+  This  albumen  existed  only  in  part  as  albuminate  of  soda. 
J  This  was  frwn  decomposed  lactate,  with  trace?  of  phosphate, 
f  The  whole  of  the  alkaline  salts  are  estimated  together  in  the  analysis  of  senmi, 
indicated  by  the  line . 
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It  will  be  seen,  on  comparing  these  analyses  with  that  of  the  serum  of 
blood,  that,  in  every  specimen,  there  is  a  considerable  excess  of  water  and 
extractives,  and  a  deficiency  of  albumen.  As  all  these  fluids  were  of  tliat 
mucoid  tenacious  character  so  well  known  to  those  who  are  in  the  habit 
of  examining  the  cysts  of  ovarian  dropsies,  I  am  inclined  to  conclude 
that  this  peculiarity  in  appearance  is  attributable  to  the  presence  of  a  large 
proportion  of  extractives,  particularly  the  albumen  combined  with  soda 
(aqueous  extractive  insoluble  in  alcohol)  ;  which  opmion  is  confirmed  by 
the  experiments  of  Dr.  Babington,  who  has  succeeded  in  forming  a  mucoid 
fluid  by  the  addition  of  alkalies  to  albuminous  secretions.*  If  we  regard 
the  salts  present  in  proportion  to  the  quantity  of  solid  mattey,  we  sliall 
find  that  Nos.  1  and  2  contain  an  excess  of  salts ;  for  the  solid  matter  in 
200  grains  of  serum  is  equal  to  about  18.8  grs.,and  the  proportion  of  alka- 
line salts  1.6;  wliile  the  solid  matters  of  Nos.  1  and  2  are  9 . 1  and  9.3  in 
200  grains,  and  the  proportion  of  salts  0 . 9  and  0 .  98 ;  whereas  their  cor- 
responding proportions  would  be  about  0 .  77  and  0 .  79 ;  for  9.1x1.0 
■4-18.8=0.77;  and9. 3x1. 6-M8. 8=0. 79.  My  reason  for  regarding 
the  salts  in  relation  to  the  solid  matter,  is,  that  the  peculiar  mucous  clia- 
racter  of  tlie  liquors  is  owing  to  the  nature  of  the  solid  ingredients ;  and 
quite  independent  of  any  particular  proportion  of  water,  as  might  at  first 
be  supposed.  If  No.  3  be  compared,  we  observe  a  very  great  excess  of  salts 
in  proportion  to  the  solid  contents,  which  are  very  small.  No.  4  gives  like- 
wise an  excess  of  extractives  and  salts  taken  together :  the  proportion  of 
salts  alone  was  not  ascertained  in  this  specimen,  as  a  loss  was  experienced 
while  determining  their  weight.  The  fat  contained  in  these  fluids  (which 
was  estimated  witli  the  albumen,  and  existed  as  a  mere  trace)  consistetl 
of  the  ordinary'  fatty  matter  of  the  blood  in  Nos.  1  and  2.  Nos.  3  and  4 
contained  cholesterine,  as  the  fat. 

The  flocculi  of  pearly,  scaly  matter  were  separated  from  No.  4  pronous 
to  analysis,  by  diluting  the  portion  of  liquor  containing  themwitli  a  large 
quantity  of  water,  and  allowing  it  to  drain  through  a  fine  linen  cloth ;  the 
residue  on  the  filter  being  well  washed  with  cold  distilled  water.  Of  this 
substance,  5 . 3  grains  were  obtained  f :  on  examination,  it  was  found  to  be 
composed  of 

Cholesterine 3.4 

Albumino-cerous  matter  J,  witli  traces  of  albumen  .  .  .  1 .9 

The  alkaline  salts  obtained  from  the  ovarian  li(|uids  differ  from  those 
of  the  blood,  in  not  containing  any  phospliate  wliich  cjui  Ik;  rccognist'd, 
even  aa  a  trace  in  the  quantity  of  solid  matter  obuiined  from  200  grains : 
experiments  made  on  larger  quantities,  for  the  express  puri)09e  of  detecting 

•  Vide  Guy's  Hospital  Reports,  Vol.  II.  p.  534. 

+  Fnjin  18  ounces  of  the  liquid. 

J  First  noticed  hy  I>.  Marcct,  as  existing  in  n  diiicasod  thyroid  nUml :  aAerwardi  by 
Dr.  Bostock  (who  ^vc  it  the  alxivc-nieiitiotuHl  name),  as  fouiiii  in  tuuion  of  miucular 
put*.  More  particularly  deiwribcd  by  Dr.  lioKtock,  nii  found  in  n  hydroodeof  MNnsynn* 
■tanding.— Vide  Medic.  Chirurfi.  Transnrt.  Vols.  It.  IV.  and  XV. 

It  may  be  well  to  mention,  that  this  subatancc  dilfrni  fVom  alhumrn  in  not  bring  toloble 
in  •  (olutirm  of  pota-Hiia,  and  from  rholesterine  by  it*  insoluliilily  in  boiling  alcohol.  It 
otbcnriie  closely  rearmblcn  ch»>lc!rterine  in  its  chemical  propertie*. 
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an  alkaline  phosphate,  shewed  a  trace  only — 1  may  observe,  that  the 
albumen  from  these  Hquids  yielded  a  scarcely  perceptible  portion  of  earthy 
matter  on  incineration  :  this,  most  probably,  was  phosphate  of  lime*. 

The  proportion  of  water  and  solid  matter  in  Xo.  5,  approaches  very 
nearly  to  that  of  No.  3.  It  contains  much  less  free  albumen,  however, 
and  more  albumen  in  combination.  I  have  no  doubt  that  many  alka- 
line salts,  as  well  as  any  free  alkali  present,  have  the  power  of  retain- 
ing albumen  in  a  soluble  form  after  a  heat  of  2 1-2°  has  been  applied  to 
dry  it ;  for  the  salts,  from  the  aqueous  extractive  in  this  specimen,  ^-ielded 
less  carbonate  than  did  that  of  No.  3,  notwithstanding  the  excessive  pro- 
portion of  combined  albumen.  I  am  inclined  to  attribute  much  of  this 
solvent  power  to  the  lactates,  which  exist  in  greater  proportion  in  this 
specimen  than  in  any  of  the  kind  that  I  have  yet  examined. 

Case  8. 

Malignant  Tumor  in  Abdomen,  probably  Ovarian — discharging 

constantly  from  the  wound  made  by  Paracentesis. 

E D ,  aged  34,  ill  six  years,  of  moderate  stature,  dark 

hair  and  eyes,  single,  and  employed  as  governess  in  a  family, 
was  admitted  into  Guy's  Hospital  in  Feb.  1838.  Between 
her  sixteenth  and  seventeenth  year  the  catamenia  first  ap- 
peared, and  have  continued,  at  the  proper  times,  till  within 
the  last  four  years,  since  which  period  they  have  ap- 
peared irregularly.  She  says,  that  she  lias  not  enjoyed 
good  health  for  many  years  past,  ha^"ing  had  repeated  at- 
tacks of  inflammation  of  the  bowels,  head,  and  chest  About 
six  years  ago,  one  month  after  the  last  severe  attack  of  in- 
flammation of  the  bowels,  she  first  perceived  a  general 
swelling  over  the  inferior  half  of  the  abdomen,  apparently 
commencing  rather  above  and  to  the  left  of  the  umbilicus. 
This  gradually  increased  in  size  downwards ;  and  after  two 
years  had  elapsed,  paracentesis  was  performed,  and  six  and 
a  half  gallons  of  glutinous  fluid,  of  the  colour  of  mustard- 
whey,  were  drawn  off".  Two  months  after,  the  abdomen 
again  enlarged ;  and  about  one  pailful  was  discharged  through 
the  former  opening,  wliich  gathered,  and  burst  of  its  own 
accord.  A  few  months  after,  an  abscess  formed  at  the 
opening,  wliich  burst,  and  discliarged  to  the  amount  of  a 
wash-hand  basin;  since  whicli,  although  there  has  been  a 
constant  discharge,  the  abdomen  has  enlarged,  tlie  superficial 
veins  are  distended,  and  the  umbilicus  is  entirely  obliterated. 

•  The  analysis  of  specimen  No.  5  was  performed  afler  these  observations  were  written. 
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The  parietes  of  the  abdomen  are  not  at  present  (March 
1838)  greatly  distended,  but  the  skin  feels  flaccid  under  tlie 
hand  :  the  chief  prominence  is  around  the  umbilical  region ; 
but  the  tumor  may  be  traced  into  the  left  iliac  fossa,  and 
into  the  pelvis  on  that  side :  no  fluctuation,  or  very  little,  is  to 
be  felt.  The  tumor  is  hard  to  the  feel,  and  irregular  on  its 
surface,  and  appears  glued  to  the  parietes.  In  the  situation  of 
the  puncture  made  by  the  trochar,  a  vascular  excrescence 
arises,  of  the  size  of  a  small  bean ;  from  beneath  which  a  fluid 
distils,  so  as  to  keep  the  napkin  constantly  moist :  it  is  clear, 
and  slightly  mucilaginous;  and,  according  to  the  analysis 
of  Dr.  Rees,  to  whom  I  gave  some,  which  she  collected  for 
me  in  a  phial,  it  agrees  very  closely  with  the  fluid  con- 
tained in  the  ovarian  cysts.  (See  Table  No.  5,  p.  209.)  She 
says  that  the  tumor  has  decidedly  diminished  latterly;  and 
her  health  is  tolerably  good,  with  the  exception  of  occasional 
vomiting.  Tongue  clean,  pulse  feeble,  appetite  good ;  but 
she  has  emaciated  lately,  and  complains  now  and  then  of  pain 
in  her  loins. 

The  whole  history  of  this  case  seems  to  bespeak  a  malig- 
nant ovarian  cyst,  which  has  formed  adhesions  to  the  parietes, 
followed  by  a  fistulous  opening  externally  ;  and,  judging  from 
her  present  condition,  her  capability  of  walking  about,  her 
general  manner,  and  aspect  of  tolerable  though  weak  luvnlth, 
there  seems  little  reason  to  doubt,  that  this  circumstance  has 
conduced  both  to  her  comfort  and  to  the  prolongation  of  her 
life. 

Case  9. 

Compound  Ovarian  Cyst — death  from  exhaustion. 
Susan  Webb,  aged  25,  was  admitted  into  Charity  Ward,  .July 
14th,  1830,  the  subject  of  ovarian  dropsy,  for  which  she  had 
already  been  twice  tapped.  Her  aMomen  was  very  large, 
and  she  had  a  red  sandy  complexion;  and  although  not  under 
my  care,  she  struck  me  immediately,  from  her  strong  re- 
semblance to  my  former  patient  Waite  (Case  5) :  and  when  I 
examined  her  abdomen,  the  similarity  was  still  more  striking, 
for  in  diflt'rent  parts  of  the  large  fluctuating  tumor  other 
small  irregular  liartl  tumors  were  distinctly  felt.  Her  h<>alth 
appeared   good,   except  so  far  as  the  size  of  the  abdomen 


D^r.  Bright  on  Abdominal  Tumors.  213 

interfered  with  it.  She  was  three  times  tapped  when  in  the 
house,  and  bore  the  operation  well :  a  lai^  quantity  of  tliiek 
glutinous  fluid  was  drawn  off  each  time.  The  last  operation 
took  place  on  the  9  th  of  November :  she  seemed  very  well 
for  a  day  or  two ;  but  about  ten  days  after,  without  any  very 
ob\'ious  cause,  became  exceedingly  exhausted,  and  died  on  the 
23d  of  the  same  month. 

SECTio  CADAVERis,  November  24,  1830. — On  opening  the 
abdomen,  the  cyst,  which  had  been  tapped,  occupied  the  lower 
part,  pushing  the  intestines  to  the  left  side;  while  a  large 
growth  from  the  tumor  appeared  like  an  independent  body 
in  the  right  side,  pushing  the  liver  upwards.  This  upper 
portion  of  the  tumor  was  di\-ided  into  several  lobules ;  and  a 
few  serous  cysts  were  hanging  from  it. 

On  carefully  examining  the  attachment  of  this  diseased 
mass,  it  was  found  to  arise  entirely  from  the  situation  of  the 
left  ovary.  The  Fallopian  tube  on  that  side  was  stretched  over 
it  to  a  considerable  length,  and  the  uterus  was  a  little  drawn 
from  its  place.  No  adhesion  had  taken  place  to  the  parietes, 
and  only  a  few  slight  filamentous  attachments  to  the  omentum. 

When  the  large  cyst  was  laid  open,  three  or  four  pints  of 
fluid  escaped,  which  was  like  thin  water-gruel  in  consistence, 
but  a  little  more  mucilaginous;  and  in  two  or  three  parts, 
when  the  fluid  was  completely  removed,  subordinate  tumors 
were  seen  rising  from  the  lower  part  of  the  cyst.  In  several 
parts  the  lining  membrane  was  evidently  undergoing  a 
process  of  softening,  or  a  kind  of  sloughing,  so  as  to  allow  of 
the  protrusion  of  small  cysts  through  orifices  which  were  then 
surrounded  by  marginated  bands  circular  or  crescentic,  the 
central  softened  portions  of  such  parts  of  the  cyst  being 
yellow  and  friable :  and  when  removed,  a  quantity  of  thick 
mucus,  like  birdlime,  issued  from  the  orifice. 

There  was  not  more  than  half  a  pint  of  fluid  in  the  abdo- 
minal cavity,  and  no  evidence  of  recent  inflammation.  The 
absorbent  glands  along  the  course  of  the  left  iliac  vein,  near 
its  exit,  were  enlarged;  which  seemed  to  account  for  a  consi- 
derable swelling,  during  life,  in  the  leg  and  thigh  of  that  side. 

This  case,  which  is  one  of  well-marked  malignant  disease 
of  the  ovary,  proceeded  rapidly,  so  that  paracentesis  was 
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required  no  less  than  three  times  in  tlie  space  of  four  months. 
It  is  chiefly  vakiable,  as  shewing  one  of  the  circumstances 
which  occasionally  occurs,  perhaps  as  the  result  of  ojierations 
(but  even  that  is  uncertain),  where  an  almost  sudden  and 
unexpected  state  of  exliaustion  or  collapse  takes  place,  and 
death  ensues  without  any  obvious  sign  of  inflammation  being 
observed  afterwards,  except  that  which  may  be  supposed  to 
have  been  taking  place  in  the  interior  of  the  cyst  itself. 

The  appearance  of  the  interior  of  the  large  cyst  illustrated 
very  strikingly  the  same  process  in  the  development  of  the 
small  cysts,  through  openings  taking  place  in  the  membrane, 
and  leaving  crescentic  margins,  as  in  the  case  of  Waite 
(Case  5.  Plate  III.) ;  or  in  that  of  Marshall  (Case  6.  Plate  IV.); 
an  appearance  which  possibly  results  from  the  original  cel- 
lular structure  of  the  part. 

Case  10. 

Compound  Ovarian  Cyst — the  fluid  never  removed — slow 
exhaustion,  and  death — adhesions  of  the  tumor  to  the 
parietes  discerned  during  life. 
The  following  case  has  been  already  published,  in  a  paper 
treating  on  the  subject  of  peritoneal  adhesions,  in  the  Trans- 
actions of  the  Royal  Medical  and  Chirurgical  Society ;  but  as 
the  case  involves  the  history  and  termination  of  ovarian  drojwy 
when  no  operation  has  been  performed,  and  .as  the  illustration 
it  afibrds  of  the  means  of  diagnosis  in  ciises  of  adherent  jwri- 
toneum  is  necessary  for  the  completion  of  the  present  sub- 
ject, I  think  it  well  worth  introducing  in  this  place. 

Sopliia  Young,  aged  30,  was  iidmitted,  under  my  care,  into 
Guy's  HospitaJ,  Feb.  21th,  1830,  with  a  large  swelling  of  the 
abdomen.  She  liad  borne  five  children ;  and  since  August,  tlie 
catamenia  had  not  appeared  till  three  weeks  ago,  when  there 
was  a  slight  appearance ;  and  at  the  time  of  her  admission 
she  laboured  under  menorrhagia.  The  tumor  occupied  the 
wliole  abdomen,  and  was  of  a  very  irregular  form.  She 
stated,  that  it  had  at  first  shewn  itself  at  the  lower  part  of  the 
alxlomen,  on  the  left  side ;  but  now  the  most  prominent  part 
was  on  the  right  side,  not  far  from  the  head  of  the  colon, 
where  a  hard,  round  projection  was  both  seen  and  felt 
S<wenil  other  round,  hard  in>is8cs  might  be  plainly  ascer- 
tained by  the  touch ;  one  nearly  in  the  situation  of  the  liver; 
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and  another  to  the  left  of  the  umbilicus,  and  one  below. 
There  was,  besides,  a  distinct,  general  fluctuation;  and 
in  several  parts,  on  making  the  parietes  move  gently,  a 
peculiar  feel,  like  a  slight  crepitus,  or  like  the  crackling  feel 
of  new  leather,  was  to  be  distinguished. 

I  considered  tliis  to  be  either  an  ovarian  tumor,  or  a  collec- 
tion of  hydatids ;  and  that  the  peculiar  sensation  communi- 
cated to  the  hand  arose  from  adliesions  between  the  tumor 
and  the  parietes  of  the  abdomen.  I  thought  it  by  far  more 
probable  that  the  tumor  was  ovarian,  from  the  history,  from 
the  fluctuation,  and  from  the  hardness  of  some  portions  of  the 
tumor.  As  the  tumor  was  large,  and  from  its  size  exceed- 
ingly inconvenient,  I  spoke  about  tapping,  in  her  hearing,  but 
found  she  most  resolutely  refused  to  consent  to  an  operation. 
My  treatment,  therefore,  was  confined  to  the  application  of 
leeches,  to  relieve  local  pain  (from  which  she  suffered  much), 
and  the  regulation  of  the  bowels,  tog^ether  with  a  few  other 
internal  remedies,  which  suggested  themselves  as  likely  to 
retard  the  increase  of  the  morbid  growth  and  effusion. 

On  the  7th  of  July  she  left  the  hospital,  decidedly  increased 
in  size,  but  still  retaining  a  tolerably  healthy  appearance  in 
other  respects. 

When  she  had  returned  home,  she  continued  to  increase 
in  bulk — her  legs  swelled,  becoming  cedematous,  and  then 
inflamed.  She  gradually  sank,  and  died  on  the  31st  of  De- 
cember 1830. 

sEcno  CADAVERis.  —  The  upper  part  of  the  body  greatly 
emaciated :  the  legs  cBdematous,  with  desquamation  of  both 
sliins.  The  abdomen  was  of  the  most  inordinate  size,  and 
very  irregular  in  its  form:  numerous  veins  ran  over  the 
tumor,  and  were  seen  forming  large  plexuses  on  the  chest. 

The  parietes  of  the  alxlomen  were  found  to  adhere  very 
generally,  but  chiefly  about  the  central  piirt,  from  side  to 
side,  to  the  tumor  witliin  ;  and  there  was  only  about  a  quart 
of  limpid,  straw-coloured  serum  in  the  ca^^lty  of  the  abdomen. 
WTien  the  integuments  and  the  attenuated  muscles  had  been 
pretty  well  detached  from  the  contents  of  the  abdomen,  a 
tumor,  exactly  resembling  the  external  form  of  the  abdomen, 
was  fully  brought  to  view — the  only  difference  being,  tliat 
the  projections  on  its  surface  were  rather  more  marked. 
(Plate  VIII.)     It  was  now  tjuitc  obvious  to  the  feci,  tliat  tlic 
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whole  was  one  large  cyst,  with  several  hard,  flattened  bodies, 
almost  like  the  plaeenta,  formed  in  its  parietes.  The  intes- 
tines were  forced  back,  out  of  view,  to  the  left  side,  and  the 
liver  was  quite  pushed  under  the  ribs,  so  that  nothing  was  to 
be  seen  but  the  large  ovarian  tumor.  An  opening  being 
made  into  the  cyst,  nearly  six  gallons  of  a  tenacious,  dingy- 
coloured  fluid,  of  the  consistence  of  thick  gruel  or  very  thick 
linseed-tea,  were  drawn  off;  and  the  cyst  being  laid  open,  a 
tolerably  healthy  surface  was  exposed,  with  a  few  uneven 
parts,  where  smaller  cysts  seemed  to  be  pushing  forwards 
into  the  cavity.  The  greater  part  of  the  tliick,  cake-like 
masses,  which  occupied  at  least  two-thirds  of  tlie  whole 
jmrietes  of  the  tumor,  were  developed  in  the  substance  of  the 
parietes,  and  projected  outwards  rather  than  inwards.  Cut- 
ting into  these  masses,  they  afforded  an  appearance  of  cells 
filled  with  thick  mucus,  not  unlike,  in  some  parts,  an  enor- 
mous honeycomb  filled  with  its  contents  (resembling  Plate  V.) ; 
and  in  one  part  near  the  iliac  region,  a  large  rounded  mass 
projected,  as  an  external  appendage  to  the  great  tumor.  On 
examination,  it  appeared  that  this  was  a  cluster  of  cysts,  more 
or  less  globular,  which  projected  into  a  kind  of  chamber  con- 
nected with  the  large  cyst ;  the  opening  being  formed  by  two 
or  three  crescentic  margins,  some  parts  of  which  were  ser- 
rated with  very  fine  spicula  of  bone.  Tliis  mass  of  disease 
was  attached  entirely  to  the  left  broad  ligament  of  the  uterus : 
the  ovary  itself,  however,  could  not  be  traced.  The  uterus 
and  the  right  ovaiy  were  perfectly  healthy ;  but  the  uterus 
wjis  drawn  round  by  the  weight  of  the  tumor,  which,  though 
it  arose  in  the  left  side,  lay  very  much  to  tiie  right  of  the 
al)d()men. 

The  viscera  of  the  abdomen  were  in  general  healthy,  as 
was  the  peritoneum  of  the  intestines ;  which  in  no  jwrt  ad- 
hered to  the  tumor,  though  the  pariet<'s  adhered  so  generally. 
The  liver  wjis  healthy.     The  kidneys  were  flaccid,  and  jwle. 

The  ch<»st  was  diminished  in  size  by  the  tumor,  which  rose 
almost  t<>  the  third  rib.  The  lungs  were  hetilthy  in  structure, 
but  gorged  with  blood. 

Fn  this  cjise,  it  was  not  iM)ssil)Ie,  from  the  want  of  obs«^rva- 
tion  by  the  j«itient,  to  say  at  what  exact  |K'ri<Kl  tin*  tinnor 
first  a])j)eared;  but  it  had  not  uttraeted  Iht  notiw  till  August 
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1829,  when  the  irregularity  of  the  catamenia  roused  atten- 
tion. The  whole  course  however  of  the  disease,  from  the 
time  it  was  discovered  till  it  proved  fatal,  did  not  exceed  a 
year  and  a  half. 

Dr.  G.  H.  Barlow  has  kindly  furnished  me  with  the  fol- 
lowing case,  illustrative  of  the  fatal  result  of  the  ovarian 
tumor,  when  left  entirely  to  pursue  its  course ;  and  I  shall 
oive  it  in  his  own  words. 

Case  11. 
Compound  Ovarian  Cyst — the  fluid  never  removed — death 
from  irritation  and  exhaustion. 
Mrs.  N.,  aged  35,  had  been   delivered   of  three    still-bom 
children;  and  had  menstruated  regularly  tUlJanuary  1837,  at 
the  end  of  wliich  month  the  catamenia  appeared  for  the  last 
time.     She  soon  after  observed  her  abdomen  gradually  en- 
larging ;  and  in  the  middle  of  June  she  made  application  to  an 
accoucheur,  to  arrange  for  her  confinement,  which  she  said 
she  expected  would  take  place  towards  the  end  of  October. 
At  the  time  of  her  application,  she  was,  I  am  informed,  about 
the  size  of  a  woman  iu  the  fifth  month  of  pregnancy,  and  she 
said  that  she  felt  the  motion  of  the  child.     She  appears  to 
have  had  no  misgivings  till  within  a  few  weeks  of  the  time  of 
her  expected  confinement,  when  she  said  she  felt  as  she  had 
never  done  during  any  former  pregnancy :  her  bowels  were 
then  exceedingly  irregular,  and  she  had  occasional  vomiting. 
The  tumor,  I  am  told,  then  felt  rather  lobulated.     She  conti- 
nued to  enlarge,  and  sufier  increasing  inconvenience,  till  Ja- 
nuary 1838,  at  the  end  of  wliich  month  I  saw  her  for  the  first 
time.     She  had  a  dingy  sallowness  of  complexion,  and  was 
then    unable   to    lie   down,   owing  to   the   pressure   of  the 
distended  abdomen;  which  was  of  a  size  far  exceeding  the 
greatest  enlargement  of  pregnsmcy,  and  was  marked  by  a 
number  of  veins  of  great  size.     The  abdomen  felt   rather 
lobulated,  and  there  was  rather  indistinct  fluctuation  at  the 
upper  part ;  but  inferiorly  there  was  none  ;  and  at  this  i>art 
the  abdomen  felt  as  if  it  contained  a  large  hard  mass.  There 
was  no  resonance  upon  j^ercussion  about  the  epigastrium ;  but 
there  was  some  in  the  right  iliac  fossa.     Her  urine  was  veiy 
scanty.     Paracentesis  was  suggested,  but  to  tliis  the  friends 
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would  not  consent.  I  saw  her  a  few  days  afterwards;  when  her 
legs  were  much  swollen,  and  had  given  way  in  several  parts. 
The  abdomen  then  felt  exceedingly  tense ;  but  the  sickness 
had  been  less  distressing.  She  continued  for  about  five  days 
to  undergo  no  change,  except  that  of  increasing  debility,  and 
a  return  of  the  vomiting ;  at  the  end  of  which  time  she 
sank  exliausted. 

sECTio  CADAVERis. — The  abdomcu  only  was  examined.  It 
contained  a  large  tumor,  which  was  nearly  free  from  ad- 
hesions, so  that  it  could  be  removed  entire.  It  appeared  to 
have  originated  in  the  left  ovary,  which  was  adlierent  to,  or 
rather  seemed  to  form  part  of  it.  The  small  intestines  were 
nearly  all  collected  in  the  right  iliac  fossa;  and  portions  of 
them,  as  well  of  the  jejunum  as  of  the  ileum,  were  of  a  deep 
brownish  red,  both  externally  and  internally,  as  if  from  ex- 
cessive congestion.  At  these  parts,  grumous-looking  blood 
could  be  squeezed  from  the  mucous  membrane.  The  tumor, 
when  removed,  was  seen  to  be  nearly  spherical,  and  mesisured 
just  two  feet  in  diameter.  That  part  of  it  wliich  was  situated 
superiorly,  consisted  of  three  or  four  large  cysts,  which  con- 
tained a  thin  glairy  fluid.  The  inferior  })ortion  wjis  of  a  much 
more  complicated  structure :  it  consisted  of  cysts  of  every 
size,  from  that  of  a  large  orange  to  that  of  a  pin's  head,  the 
larger  cysts  being  lined  by  smaller  ones.  In  the  lowest  part 
of  the  tumor,  all  regularity  of  structure  seemed  mergetl  in 
that  of  a  cellular  substance,  containing  here  and  there  a  cavity 
of  the  size  of  a  large  pea.  The  (!C)ntents  of  these  cysts  varied 
from  the  clear  glairy  fluid,  mentioned  as  having  been  found  in 
the  larger  cysts,  to  an  o}>aque  substance  of  the  colour  of  pus, 
and  having  the  consistency  and  tenacity  of  the  nuu'o-purulent 
expectoration  souu'times  voided  by  bronchitic  jKitients.  The 
kidneys  were  healthy. 

In  this  case  we  have  another  instance  of  death  from  the 
simple  effects  of  the  enormously  enlarged  ovarian  timior ;  and 
scarcely  more  than  a  yejir  had  cla})scd  since  tlic  first  disco- 
v<!ry  of  the  dise^isc.  The  cyst  atlordctl  a  very  excellent  <'xam- 
ple  of  one  form  of  the  complicated  tumor ;  but  althougli  this 
and  the  last  case  ran  their  course  so  rapidly,  when  unaided  by 
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art,  there  is  reason  to  suppose  that  a  great  many  cases  would 
be  much  slower  in  their  progress  to  a  fatal  termination. 

Case  12. 

Ovarian  Dropsy,  fatal  from  Peritonitis  after  the  partial 
abstraction  of  the  fluid. 
A.  B.  was  admitted  into  the  hospital  on  the  8th  of  April, 
with  a  large  fluctuating  tumor  of  a  globular  form,  occup\Tng 
the  whole  abdomen.  After  being:  in  the  house  a  few  days,  a 
portion  of  the  fluid  was  drawn  oS",  and  proved  to  be  of  a  dark 
coffee-ground  appearance.  She  became  verj'  low,  with  a  dry 
and  brown  tongue.  Pulse  faltering :  abdomen  very  tender : 
and  in  this  state  she  remained  till  the  10th,  when  she  died. 

SEcno  CADA^^ERIs. — Signs  of  inflammation  displayed  them- 
selves very  extensively  on  the  peritoneum,  wliich  contained 
two  quarts  of  dark-coloured  serum.  One  large  cyst  occupied 
the  greater  part  of  the  abdomen,  the  parietes  of  which  were 
about  a  quarter  of  an  inch  in  thickness ;  and  within  might  be 
felt  other  cysts,  rendering  the  parietes  more  hard  and  unyield- 
ing. It  was  removed  from  the  abdomen  entire ;  and  was 
found  to  be  behind  the  right  Fallopian  tube,  which  was  ex- 
tended across  it  to  the  length  of  at  least  a  foot,  and  was  not 
amalgamated  into  its  substance.  The  fimbriated  extremity 
was  free,  but  the  orifice  appeared  obliterated.  The  tumor 
arose  distinctly  from  the  situation  of  the  right  ovary ;  and  the 
ligament  was  seen  gradually  dilating  to  cover  the  sac,  afibrd- 
ing  a  radiated  vascular  appearance.  No  remnant  of  the  na- 
tural ovary  could  be  discovered ;  and  in  all  probability  its 
whole  structure  formed  the  basis  of  the  tumor. 

The  cyst  was  injected ;  and,  when  laid  open,  was  foimd  to 
contain  five  or  six  quarts  of  brown  opaque  fluid.  The  wall  of 
the  cyst  was  about  a  quarter  of  an  inch  in  thickness,  somewhat 
laminated  in  its  structure,  and  having  vessels  in  its  substance, 
the  cut  ends  of  which  were  seen  when  a  section  was  made,  gi^nng 
an  appearance  not  unlike  a  section  of  the  uterus.  There  were 
also  some  cysts  formed  in  a  mass  between  the  layers  of  the 
chief  cyst,  and  nearer  the  external  than  the  internal  surface. 
This  mass  was  formed  of  forty  or  fifty  flattened  semi-transpa- 
rent cysts ;  some  of  the  size  of  an  egg,  but  many  of  them  not 
larger  than  a  marble.  On  the  inside  of  the  large  cyst  arose 
two  brown  fungous  masses,  apparently  breaking  dovra ;  and 
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in  one  part  a  portion  of  the  internal  lining  of  the  cyst  was 
detached,  forming  a  kind  of  blister,  large  enough  to  contain 
a  pint  of  fluid.  There  was  also  a  small  cluster  of  three  or 
four  pellucid  cysts,  which  seemed  to  have  been  contained 
within  the  cavity  of  another  which  had  sloughed  away. 
On  the  outside  of  the  main  cyst  were  one  or  two  fungous 
masses,  not  discoloured  or  sloughy.  When  the  parietes  of 
certain  parts  were  taken  between  the  fingers,  they  were 
obviously  much  thicker  than  the  rest  of  the  cysts,  and  were 
elastic;  and  on  being  cut  into,  found  to  be  separated,  as 
splittings  of  the  lamella;  of  the  cyst,  filled  with  grumous  fluid ; 
and  within  this  was  a  deposit  like  the  fibrin  of  blood  coagu- 
lated and  brown,  but  not  having  any  cyst-like  arrangement. 
The  left  ovary  was  quite  natural,  and  the  Fallopian  tube  on 
that  side  perfect. 

This  case  furnishes  an  example  of  the  compound  ovarian 
cyst,  involving,  distinctly,  the  whole  right  ovary :  and  while  its 
general  structure  was  quite  analogous  to  tliat  which  has  been 
already  described,  it  presented  some  peculiarities,  in  the  un- 
usual vascularity  of  the  chief  cyst,  and  the  circumstance  of  its 
dividing  into  lamellae,  between  which  grumous  fluid  had 
collected. 

This  case  also  affords  another  example  of  peritonitis,  follow- 
ing shortly  after  the  partial  abstraction  of  tlie  ovarian  fluid. 

Case  13. 
Cyst,  probably  a  diseased  Graafian  vesiclPj  communicating  by 
ulceration  with  the  colon — death  from  irritation  rf  the  mucous 
membrane  of  the  large  intestine. 
Mary  Ann  Jones,  aged  29,  of  a  sallow  complexion,   wjis  lul- 
mitted,  under  my  aire,  Nov.  2, 1835,  with  an  indistinct  tumor 
in  the  lower  parts  of  her  abdomen,  and  suffering  great  and 
constiint  |)ain.     It  apjH'ared  that  al)Out  twelve  months  befort; 
she  fii-st  felt  a  tumor  in  tlie  left  ilijic  region,  which  had  gone 
on  increasing  till  about  three  months  ago,  when  diarrhcta 
came  on,  and  with  it  the  tumor  decrejised  ;  so  tliat  it  was  now 
very  much  diminisiied;  and  was  rather  a  dilfused   hanlness 
than  a  defined  tumor,  extending  from  the  crest  of  the  ilium 
to  the  pubcs,  two  or  three  inches  in  widtli.    The  motions 
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were  frequently  very  copious,  and  of  an  unliealthy  muddy 
appearance,  but  not  obviously  containing  pus.  The  tumor 
seemed  to  vary  in  size,  in  some  degree,  according  to  the  ex- 
tent of  the  faeculent  discharges.  She  suffered  much  pain  and 
griping :  the  tongue  was  glossy  and  dry.  Anodynes,  and  the 
gentlest  laxatives,  as  manna  and  castor-oil,  injections  of  gruel 
and  poppy  fomentations,  formed  the  chief  remedies ;  and  by 
taking  them  w-ith  the  mildest  diet,  she  continued  fluctuating, 
and  occasionally  affording  some  apparent  hope  of  recovery  : 
but  at  length  she  sank  under  great  mucous  irritation,  after 
being  in  the  hospital  nearly  four  months. 

sECTio  CAD  v^-ERis. — On  Opening  the  abdomen,  the  omentum, 
somewhat  loaded  with  fat,  came  into  view,  covering  the  whole 
intestines  and  glued  down  to  the  pelvis,  passing  over  a  tumor 
which  arose  over  the  pubes,  nearly  in  the  centre,  but  rather  to 
the  right  side.  There  were  no  signs  of  recent  peritonitis. 
On  examination,  it  appeared  that  this  tumor  had  probably 
been  developed  in  the  right  ovary ;  but  it  had  passed  behind 
the  uterus  to  which  it  was  attached,  and  it  had  likewise  be- 
come slightly  glued  in  the  sigmoid  flexure ;  but  the  chief  ad- 
hesion was  to  the  caecum,  or  commencement  of  the  colon ;  and 
here  ulceration  had  taken  place,  and  an  opening  was  formed : 
and  when  the  cyst  was  squeezed,  bubbles  of  air  escaped  tlux)ugh 
an  opening  into  the  caecum.  The  fluid  it  contained  was  of  a 
dirty  dull-red  colour.  The  cyst  was  firm,  and  nearly  half 
an  inch  in  thickness:  its  internal  lining  presented  a  very 
curious  appearance,  wliich  I  ascribed  entirely  to  the  contrac- 
tion wliich  had  taken  place  since  the  evacuation  of  the  fluid : 
it  had  an  appearance  of  corrugation  or  mammillation,  being 
thrown  into  folds  of  irregular  polygonal  forms,  with  deep 
fissures  between  them.  The  colour  of  this  membrane  was  a 
dark  olive  green.  (Plate  X.  Fig.  6.)  The  ascending  colon 
and  the  arch  were  full  of  dark-coloured  fluid,  resembling 
that  found  in  the  tumor ;  but  as  the  whole  surface  of  these 
viscera  had  e\'idently  been  recently  irritated,  so  as  to  present 
many  small  points  of  blood,  it  was  difficult  to  say  whence  the 
fluid  had  come.  The  descending  colon  was  more  healthy ; 
and,  at  its  sigmoid  flexure,  was  slightly  attached  to  the  tumor. 

The  uterus  was  large  and  flaccid. 
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In  this  case,  we  have  an  example  of  the  mode  in  which  life 
is  generally  terminated,  when  a  cyst  communicates,  by  ulce- 
ration, with  the  intestines ;  the  irritation  of  the  mucous  mem- 
brane usually,  sooner  or  later,  exhausting  the  powers  of  tlie 
patient  In  this  instance,  I  think  it  likely  that  the  cyst  was 
of  a  less  malignant  character  than  is  most  common,  and  pro- 
bably had  its  origin  in  a  disease  of  the  Graafian  vesicle :  of 
this,  however,  there  is  no  proof. 

Case  14. 

Ovarian  Cyst,  probably  a  diseased  Graafian  vesicle,  fluid 

partially  removed — inflammation  of  cyst  and  peritoneum. 

Hudson,  aged ,  died  on  the  20th  of  April  1837.     She  was 

not  under  my  own  care,  and  I  only  saw  her  once  or  twice 
during  life.  In  this  case,  it  was  intended  to  try  how  far  the 
ovarian  cyst  might  be  gradually  contracted,  by  drawing  off 
small  quantitiesof  the  fluid  by  successive  operations:  however, 
considerable  inflammation  succeeded  the  first  attempt,  and  she 
had  suffered  a  great  deal  from  pain  and  tenderness  of  the 
abdomen  ever  since:  an  abscess  had  formed  in  the  parietes, 
extending  downwards  towards  the  pubes.  For  some  days 
before  death,  constant  sickness,  and  frequent  wandering  and 
delirium,  had  marked  the  progress  of  the  disease. 

sECTio  CADAVERis. — Ou  oi)ening  the  abdomen,  it  was  found 
that  the  parietes  adhered  closely  over  the  whole  lower  part 
of  the  abdomen,  to  the  omentum,  which  was  spread  out  over 
the  cyst.  The  adhesion  W5is  so  stn)ng,  that  it  wjis  necessary  to 
tear  it  away  in  every  |)art ;  and  the  omentum  and  the  j)eri- 
toneal  lining  of  the  abdominal  parietes  were  deeply  stained 
with  that  carbonaceous  dcjK)sit,  which  is  the  result  of  an 
alteration  taking  place  in  blood  effiised  during  or  subsequent 
to  inflammation. 

The  cyst  occupied  so  large  a  sluire  of  the  ab<lomen,  that 
its  upjMT  |H)rtion  rose  to  the  situation  of  the  stomach,  and  the 
intestines  and  liver  were  pushed  up  under  the  concavity  of 
the  diaphnigm  and  ribs ;  and  as  the  atlhesions  by  which  it 
was  connect<*d  with  the  pariet«*s  were  torn  through,  the  cyst 
gave  way  in  two  or  three  parts,  and  puriforni  Ihiid  escaixMl. 

The  cyst,  when  opened,  proved  to  consist  of  one  large 
cavity,  which  was  filleil    with   puriform  serum;  the  whole 
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internal  surface  being  irregularly  but  thickly  coated  with  layers 
of  yellow  coagulable  matter ;  and  a  process  of  ulceration  was 
going  on  in  tliose  parts  of  the  cyst  which  had  given  wav 
when  the  parietes  were  being  detached. 

The  fluid  in  the  cyst  differed  entirely  from  that  which  had 
been  drawn  off  two  montlis  before,  wliich  was  a  coffee- 
coloured  somewhat  grumous  fluid,  sparingly  coagulable  by 
heat;  and  there  is  no  doubt  that  the  purulent  character 
which  it  now  bore  was  the  result  of  the  inflammatory  action 
set  up  in  the  cyst.  The  dark  carbonaceous  colour  exliibited 
by  the  omentum  and  peritoneum  had  in  all  probability  taken 
place  subsequently  to  the  tapping,  as  the  abdomen  had  previ- 
ously appeared  quite  free  from  inflammation;  and  tliere  is 
little  doubt  that  it  depended  either  on  the  escape  of  a  small 
portion  of  the  fluid  from  the  cyst,  or  on  some  slight  san- 
guineous oozing  from  the  wounded  vessels  of  the  omentum. 

The  perfectly  simple  character  of  the  cyst  in  tliis  case 
inclined  me  to  consider  it  as  probably  an  example  of  one  of 
the  non-malignant  forms  of  ovarian  cysts;  though  I  own  it 
was  a  point  admitting  of  great  doubt 

Case  15. 

Ovarian  Dropsy — paracentesis — death  from  peritoneal 
inflammation. 

,  aged  44,  was  admitted  into  Guy's  Hospital,  June  1831, 

affected  with  a  large  ovarian  dropsy.  She  dated  the  com- 
mencement of  her  complaints  to  the  day  of  Queen  Caro- 
line's funeral,  when  she  caught  cold  by  exposure  to  wet,  and 
was  confined  for  four  weeks  with  inflammation  of  the  lower 
jiart  of  the  abdomen ;  and  although  she  then  appeared  per- 
fectly well,  yet  in  a  very  short  time  she  perceived  a  swelling 
in  the  left  side  of  the  abdomen,  towards  the  bottom;  and 
from  time  to  time  was  subject  to  indisposition,  generally 
affecting  tlie  abdomen.  Although  the  swelling  continued,  she 
was  married  about  six  montlis  before  her  admission,  and  since 
that  time  the  swelling  hatl  increased  more  rapidly ;  but  it  did 
not  interfere  much  with  her  proceedings;  she  could  walk 
from  Peckham  to  London  and  back,  and  she  was  fond  of 
dancing;. 

June  18,  1831.     She  was  tapped  in  the  middle  line,  about 
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an  inch  below  the  umbilicus :  a  few  drams  only  of  fluid  came 
away;  when  a  little  cyst  protruded,  almost  like  an  liydatid; 
but  it  was  attached  within,  and  was  returned  :  a  small  quan- 
tity of  blood  escaped.  Within  an  hour  or  two  of  tlie  operation 
she  began  to  experience  collapse,  and  died  within  twenty- 
four  hours. 

sEcno  CADAVERis. — From  external  examination,  it  was  con- 
cluded that  there  was  one  large  sac  occupying  the  greater 
part  of  the  abdomen,  so  generally,  that  it  did  not  appear  to 
belong  to  one  side  more  than  to  the  other :  but  on  tlie  slope 
of  the  tumor,  to  the  right  side,  in  the  iliac  region,  was 
distinctly  to  be  felt  a  part  harder  than  the  rest ;  and  here  a 
projection  could  be  perceived  by  the  eye.  The  fluctuation  in 
the  great  tumor  was  decided,  but  far  from  remarkable.  Wlien 
the  parietes  were  removed,  one  large  sac  came  into  view ;  and 
a  few  drams  of  puriform  fluid  escaped  from  between  this  and 
the  parietes.  The  omentum  was  thin,  and  stretched  over  the 
right  side  of  the  sac.  It  was  exceedingly  vascular;  and 
attached  to  a  second  tumor,  of  the  size  of  a  large  fist  flattened, 
which  had  formed  the  projection  in  the  right  iliac  region.  This 
tumor  was  lobulated  in  appearance,  and  of  a  dark  grey  colour. 
Across  the  large  tumor,  and  running  in  a  diagonal  direction 
from  the  lower  part  of  the  right  iliac  region  upwards  to  the 
left,  passing  within  half  an  inch  of  the  umbilicus,  was  a 
fleshy  band,  rounded  at  its  upper  margin,  and  becoming  thin 
below.  In  this  was  perceived  the  slight  scar  of  the  incision 
which  liad  been  made  to  evacuate  the  fluid.  Just  below  this 
belt,  whicli  ran  below  the  umbilicus,  and  was  about  an  inch 
in  width,  were  two  or  tliree  transparent  vesicular  botiies, 
hanging  on  peduncles. 

On  furtlier  strict  examination,  it  was  found  tliat  the  large 
cyst  arose  from  the  appendjiges  of  the  uterus  on  the  right 
side,  and  that  the  fleshy  band  wliich  crossed  it  was  com- 
[K)S(h1,  in  its  upjxT  part,  of  a  large  vein ;  and  in  its  lower,  of  the 
Fallopian  tube,  connet;ted,  and  formed  into  a  mass  by  the 
thickened  ligaments  of  that  side  of  the  uterus.  The  smaller 
tumor  was  ap|)ended  to  the  larg<'r,  and  hanging  upon  it. 
On  opening  the  larger  sac,  it  wjus  found  to  b«'  very  thin,  and 
eontiiined  a  large?  pailful  of  brown  glairy  mucous  fluid.  The 
inside  of  the  tumor  was.  for  the  most  part,  pretty  sin(K)th  and 
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even,  but  in  one  or  two  parts  presented  the  projections  of 
secondary  cysts.  At  the  lower  part  of  the  tumor  was  found 
some  gelatinous  matter,  which  appeared  to  have  subsided 
from  the  fluid  contained  in  the  cyst.  The  tumor  in  the 
right  iliac  region  was  filled  with  a  peculiar  mass,  of  the 
consistence  of  natural  faeces,  and  brown  in  colour,  with 
large  flakes  of  white  matter,  which  resembled  adipocere  ; 
and  when  this  was  completely  evacuated,  some  small  portions 
of  bone,  and  a  little  hair,  were  found  attached  to  one  side  of 
the  parietes.  The  uterus  was  healthy,  except  that  the  neck 
was  elongated  bv  being:  drawn  out  bv  the  tumor. 

The  intestines  all  shewed  distinct  marks  of  recent  inflam- 
mation on  their  peritoneal  coat,  wliich  was  vascular,  parti- 
cularly in  two  stripes  where  each  came  in  contact  with  the 
neighbouring  convolution. 

This  case  is  very  interesting,  as  it  shews  the  gi'eat  caution 
which  is  necessary  in  the  performance  of  paracentesis  in 
this  disease,  and,  indeed,  the  impossibility^  in  some  cases,  of 
avoiding  parts  which  may  be  displaced.  The  unnatural 
elongation  of  the  Fallopian  tubes,  and  of  the  appendages, 
is  by  no  means  uncommon  amongst  the  displacements  which 
occur  in  tumors  of  this  kind.  The  tendency  to  inflamma- 
tion of  the  peritoneima,  where  the  parts  are  greatly  distended, 
and  the  sudden  prostration  arising  from  it,  is  also  very 
worthy  of  observation. 

Case  16. 
Cyst  in  the  broad  ligament  of  the  Uterus  —  ruptured  —  death 

sudden. 
Jane  Read,  aged  43,  a  married  woman,  was  admitted  into 
Guy's  Hospital,  June  30,  1830.  It  appeared,  from  her  account, 
that  she  had  been  in  the  hospital  rather  more  than  a  year 
before,  tlie  subject  of  an  abdominal  ttmior,  vnth  oedema  of 
both  her  legs,  which  was  supposed  to  arise  from  venous  ob- 
struction. From  the  central  position  of  the  tumor,  pregnancy 
was  at  first  suspected,  but  this  idea  was  abandoned.  She 
was  at  that  time  rather  stout,  and  left  the  hospital  free  from 
anasarca,  though  the  abdomen  remained  unchanged. 

She  was  somewhat  emaciated  in  appearance.     The  lower 
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part  of  the  abdomen  tumid  and  hard,  with  scarcely  any  per- 
ceptible fluctuation.  The  lower  extremities  oedematous :  the 
superficial  veins  of  the  abdomen  much  distended.  She  stated 
that  she  had  passed  no  urine  for  some  days ;  except  a  little 
which  came  away  in  certain  positions  of  the  body.  The  ca- 
theter was  passed  with  much  difficulty,  owing  to  the  orifice  of 
the  urethra  being  drawn  back.  The  urine  was  slightly  turbid. 
Twenty  leeches  were  applied  over  the  abdomen,  followed  by 
fomentations  and  poultices,  and  soothing  injections  were  ad- 
ministered. 

On  the  7th  day  after  her  admission,  having  been  sitting 
up  a  few  hours  before,  and  speaking  of  no  new  symptom,  ex- 
cept a  sensation,  at  one  time,  as  if  her  bowels  turned  over,  she 
died  quite  suddenly. 

sECTio  CADAVERis. — Tlic  appcarancc  of  circumscribed  swell- 
ing had  entirely  subsided.  The  abdomen,  though  swollen, 
was  flaccid,  like  a  half-filled  bladder;  and  the  idea  imme- 
diately presented  itself  that  the  rupture  of  the  cyst  had  taken 
place ;  which,  on  laying  open  the  abdomen,  was  found  to  be 
the  fact;  for  a  quantity  of  discoloured  ropy  fluid  escaped, 
which  was  found  to  have  proceeded  from  a  large  cyst  whicli 
entirely  occupied  the  lower  part  of  the  abdomen.  The  parietes 
of  the  cyst  were  extremely  unequal,  in  some  parts  thick  and 
fleshy,  in  others  thin  and  tender ;  and  it  was  in  one  of  these 
thin  parts  tliat  the  cyst  had  given  way,  allowing  the  escape 
of  its  contents.  Considerable  evidence  presented  itself  of 
peritoneal  inflammation,  particularly  about  the  spletMi.  whert^ 
adhesions  had  taken  place. 

The  cyst  had  evidently  originated  in  the  broad  ligament, 
near  the  utt^rus;  and  had  insinuated  itself  even  utkUt  the 
peritoneal  covering  of  the  uterus. 

Cask  17. 

Ovarian  Tumors  partly  fluid,  partly  fungoid — paracentesis 

rendered  necessary,  from  the  great  jmin  experienced  —  death, 

after  several  operations,  from  peritoneal  inflammation. 

Mary  MARvtrrrs,  aged  53,  was  admitted  into  (iuy's  Hosj)itnl, 
under  ray  care,  Oct.  17, 1832,  the  subject  of  ovarian  tumor, 
from  which  she  suffered  extreme  |>ain.     She  had  U'^^u  the 
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mother  of  eleven  children,  of  whom  the  vouu»est  was  twelve 
years  old.  It  appeared  that  about  twelve  months  since  she 
had  been  apparently  in  perfect  health;  but  about  eleven 
months  ago,  she  was  supposed  to  be  labouring  under  a  liver 
complaint.  Six  months  since,  she  passed  what  were  considered 
several  small  biliary  calculi;  and  about  that  time  she  first 
felt  a  swelling  at  the  bottom  of  the  abdomen,  towards  the 
right  side.  Tliis  gradually  increased,  from  the  size  of  a 
potatoe  till  it  occupied  a  large  portion  of  the  abdomen,  and 
was  attended  with  most  violent  pain.  Ha\'ing  suffered  this 
pain  for  about  a  month,  it  became  almost  insupportable ;  and 
two  months  and  two  days  ago  she  was  tapped ;  when  eight 
pints  of  dark  thick  fluid  were  dra\\Ti  off,  ^vith  the  greatest 
immediate  relief  to  the  pain,  and  increased  freedom  of  passing 
urine ;  and  she  left  the  hospital  in  ten  days,  at  which  time  the 
acciunulation  was  already  taking  place,  and  it  had  continued 
to  increase  till  it  was  now  arrived  at  its  original  size ;  and 
had  latterly  produced  great  pain,  pai*ticularly  at  the  time  of 
passing  feces.     Urine  scant\',  but  general  health  good. 

A  dose  of  castor-oil  was  ordered :  and  on  the  20th,  three 
quarters  of  a  pailful  of  greenish  straw-coloured  fluid,  muci- 
laginous in  appearance,  with  much  yellow  flaky  matter,  were 
drawn  off;  and  when  the  cyst  was  emptied,  two  other  timaors 
were  plainly  to  be  felt.  The  next  day,  the  pain  she  had  ex- 
perienced was  quite  gone,  but  a  little  tenderness  remained  on 
the  right  side  of  the  abdomen.  I  ordered  the  ointment  of 
the  hydriodate  of  potash  to  be  rubbed  in  on  the  abdomen ;  but 
she  was  so  well,  that,  although  the  fluid  had  begun  to  accumu- 
late again,  she  left  the  hospital  on  tlie  6th  of  November. 

Dec.  1 2.  Was  again  admitted,  under  Dr.  Back ;  the  tumor 
having  arrived  at  even  a  larger  size  tlian  before.  A  purga- 
tive was  administered,  and  in  two  days  she  was  tapped.  The 
fluid  drawn  off  was  described  as  being  very  tliick,  almost  like 
jelly ;  and  after  the  puncture  had  been  bandaged  up,  it  broke 
out  again,  and  flowed  in  large  quantities  into  the  bed. 

17.  She  appears  very  well:  the  hard  masses,  which  are 
evidently  cysts  in  the  parietes  of  the  large  cysts,  are  very 
tvident. 

22.   For  a  full   week  after  the  operation   the   fluid   con- 
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tinued  to  drain  off:  it  has  now,  however,  quite  stopped,  and 
considerable  accumulation  has  ao^ain  taken  place, 

26.  She  was  sitting  up,  eatinj^  her  dinner  with  other  pa- 
tients ;  and  she  shortly  afterwards  left  the  hospital. 

Jan.  30.  She  was  again  admitted,  suffering  great  pain, 
with  a  tumor  occupying  the  whole  center  of  the  abdomen, 
fluctuating,  and  very  tender,  particularly  on  its  uj)per  part. 

Feb.  2.  Suffered  most  acutely  from  pain  in  the  back,  and 
round  the  abdomen,  during  the  night.  Mr.  Callaway  made  a 
puncture  with  a  lancet,  an  inch  and  a  half  below  the  umbili- 
cus, and  introduced  a  canula.  Four  quarts  of  ropy  greenish 
fluid,  containing  some  white  flakes,  were  drawn  off.  At  one 
time  the  canula  was  obstructed  by  a  portion  of  fine  membrane ; 
which  was  drawn  out  and  cut  off,  liaving  a  small  cyst  attached. 
A  bandage  was  applied,  vnth  moderate  pressure.  The  abdo- 
men diminished  about  four  inches  in  circumference ;  and  a 
hard  transverse  tumor  could  be  felt  on  the  left  side,  extend- 
ing from  below  the  umbilicus  towards  the  loin.  The  most 
prominent  hardness  was  on  the  right  side.  In  the  evening 
she  was  sick,  and  dyspnoea  came  on. 

4.  Abdomen  very  tender ;  and  the  cyst  h{is  filled  so  much, 
that  she  measures  within  one  inch  and  a  half  of  her  size  pre- 
vious to  the  tappmg.  The  tumor  in  the  lower  part  is  hard, 
and  very  distinct  fluctuation  is  felt  in  the  upper. 

7.   All  tenderness  is  gone. 

13.  Some  shooting  pain  in  the  right  side,  extending  into 
the  iliac  fossa;  and  that  })art  is  very  tender  to  the  touch. 

March  2.  Nearly  as  large  in  measurement  as  at  tlie  time 
of  admission. 

14.  Has  suffered  mucii  {)ain  in  the  loins,  and  round  the 
upper  part  of  the  abdomen;  and  camiot  cough,  or  t^ike  a 
deep  breath,  without  pain.  Paracentesis  was  }K*rformed, 
as  before :  at  first,  some  serum  escajx'd,  which  was  sup|K)si'd 
to  be  from  the  jwritoneal  cavity ;  and  then  some  ropy  matter, 
which,  towards  the  termination,  was  of  less  consistency,  and 
changed  from  a  dirty  white  to  a  light  gnn^nish  hue.  Several 
j)ortions  of  opaque  membnine  of  some  strength,  and  one  of 
tJiem  in  the  form  of  a  cyst  escaped  at  the  orifice,  luid  required 
to  be  detached  by  scissars.     The  (juantity  (Irawn  was  alx)ut 
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two  quarts:    she  felt  afterwards  rather  exhausted,  but  the 
breatliing  was  better  than  before  tlie  operation. 

16.  Passed  a  tolerable  night,  and  appears  quite  cheerful. 
Sickness  has  subsided:  pulse  100,  soft:  some  healthy  dejec- 
tions passed,  with  less  pain  than  before  tapping. 

18.  Was  very  comfortable  yesterday;  but  on  getting  out 
of  bed  this  morning,  and  coughing,  the  pxincture  re-opened, 
and  some  fluid  has  been  oozing.  Passed  a  pint  and  a  quarter 
of  urine.  The  fluid  being  inclined  to  flow,  about  three  pints 
of  a  yellow  turbid  fluid,  slightly  unctuous  to  the  feel,  was 
drawn  ofi*. 

19.  More  fluid,  to  tlie  amount  of  one  or  two  pints,  escaped 
from  the  orifice :  feels  weaker :  pulse  feeble :  tongue  clean : 
not  much  abdominal  tenderness :  no  stool :  more  urine. 

20.  Vomited  last  night,  and  continued  to  retch  all  night: 
has  vomited  this  morning ;  and  at  present  there  is  coldness 
at  the  extremities.     Pulse  104,  very  small. 

21.  Has  been  getting  much  worse  since  half-past  two  this 
morning,  not  having  spoken.  At  present  she  is  almost  in  a 
comatose  state,  giv-ing  no  answer  to  questions  put  to  her. 
Vomited  last  night:  bowels  not  open:  extremities  warm;  but 
her  pulse  flutters,  and  is  scarcely  perceptible :  occasional  sub- 
sultus  and  picking  of  the  bed-clothes. 

sECTio  CADAVERis,  March  23. — Much  emaciation — the  super- 
ficial veins,  both  on  the  hands  and  legs,  very  strongly  marked. 
Opening  the  parietes  of  the  abdomen,  they  were  found  very 
closely  attached,  particularly  at  the  upper  part,  to  an  ovarian 
tumor.     This  tumor  was  composed  of  two  parts,  very  dif- 
ferent in  their  appearance:  and  seemed  to  fill  every  por- 
tion of  the  abdomen,  when  it  was  first  opened.     The  upper 
part  passed  quite  under  the  ribs,  on  both  sides,  and  in  the 
middle;  and  was  exceedingly  thin,  so  that  the   fluctuation 
could  be  seen  plainly  through  the  integiunent  of  the  abdomen. 
The  lower  part  of  the  tumor,  which  was  of  the  size  of  a  half- 
quartern  loaf,  was  apj)arently  solid;  and,  externally,  somewhat 
botryoidal,  and  very  vascular.    The  thin  part  of  the  tumor  was 
also  somewhat  vascular ;  and  had  ujx)n  it  some  ven»^  peculiar 
white  marks,  terminating  abruptly  in  the  vascular  parts. 
The  thin  tumor  contiiincd  sevei-al  pints  of  very  tenacious 


230  Dr.  Bright  on  Abdominal  Tumors. 

matter,  which  flowed  out  precisely  like  the  wliite  of  egg, 
falling  to  the  ground,  from  the  table,  without  the  least  noise, 
or  making  any  splash ;  exactly  as  the  wliite  of  an  egg  falls 
into  a  basin :  it  was  of  a  dingy  brownish  colour.  The  inside 
of  the  cyst  had  but  little  appearance  of  vascularity ;  was  in 
some  parts  quite  smooth,  like  membrane ;  and  in  other  parts 
botryoidal,  from  other  cysts  pushing  forward  ;  some,  small  as 
peas ;  others,  particularly  in  tlie  neighbourhood  of  the  hard 
tumors,  a  good  deal  larger,  and  opening  spontaneously,  to  let 
out  some  more  fluid  still  more  tenacious,  like  glue  or  bird- 
lime, which  separated  from  the  cavities  in  which  it  was  con- 
tained, leaving  them  quite  dry ;  but  shewing  fresh  botryoidal 
masses  shooting  up. 

The  hard  tumor,  when  cut  completely  through,  shewed  a 
section  which  exactly  resembled  a  somewhat  magnified  fun- 
goid testicle ;  in  which  every  shade  of  colour,  and  every 
variety  assumed  by  the  fungoid  disease,  occupied  the  various 
cysts  of  which  it  was  composed ;  some  were  still  like  white  of 
egg,  but  others  were  bloody ;  and  some  of  the  colour  of  the 
cheesy  matter  of  scrofula. 

The  whole  of  the  tumor  arose  from  the  right  broad  liga- 
ment; and  it  appeared  to  be  the  ovaiy  itself.  The  Fallopian 
tube,  still  quite  pervious,  and  about  six  inches  in  lengtli,  lay 
extended  over  the  tumor.  The  left  ovary  was  shrunk  and 
small ;  but  at  its  lower  part  there  was  a  vesicle  of  the  size 
of  a  bean,  which  seemed  to  be  fonned  within  the  tunic  of 
the  ovary,  and  was  filled  with  a  pellucid  fluid,  bearing  very 
much  the  character  of  that  reprt^sented  in  Plate  II.,  and,  in 
all  probability,  the  incipient  stage  of  the  same  disease  as  tliat 
which  occupied  the  other  ovary. 

The  uterus  was  healthy,  with  some  white  mottling,  pwbably 
the  result  of  frequent  child-bearing.  The  }x;riu>ueum  was 
extensively  inflamed  ;  and,  besides  containing  some  of  the 
ropy  fluid  which  liml  escajH'd  from  tlie  cyst,  liad  poured  out  a 
gofxl  deal  of  j)uriform  lymph. 

Almost  the  whole  of  the  natuml  contents  of  the  abdomen 
were  pushed  into  the  two  liiuibar  regions :  and  the  tumor 
appeared  to  have  nuule  such  pressure  on  tlic  lacteals  canning 
the  chyle  from  the  small  intestines,  that  they  were  enor- 
mously   distended,   ;ind   a    most   extensive   cxtrnva-sation    of 
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clivle  had  taken  place  into  the  mesenters^  about  niidwav  alontj 
the  small  intestmes  ;  and,  at  the  same  time,  many  small  col- 
lections of  chyle  were  seen  immediately  beneatli  the  mucous 
membrane  of  the  intestines,  between  that  and  the  muscular 
fibres. 

The  liver  was  ratlier  soft  and  yellowish ;  and  was  pushed 
upwards  by  the  tumor,  so  as  to  be  lodged  under  the  third  and 
fourth  rib.     Spleen,  pancreas,  and  kidney,  healthy. 

In  this  case,  we  see  very  plainly  marked  the  transition  from 
the  less  malignant  form  of  the  ovarian  cyst  to  the  most  com- 
plicated varieties  of  fungoid  disease :  for  though  the  large 
cyst  was  filled  with  the  usual  mucilaginous  matter  found  in 
the  cells  of  ovarian  disease,  yet  the  harder  part,  which 
formed  no  small  portion  of  the  whole,  presented  all  the  va- 
rious modifications  of  the  cerebriform  and  ha^matoid  fungus. 

The  progress  of  this  disease  had  been  rapid ;  for  not  above 
eleven  months  had  elapsed  since  it  first  made  its  appearance. 
In  about  four  months  from  its  being  first  discovered,  it  was 
necessarj'  to  draw  off  tlie  fluid ;  which  was  again  so  far  ac- 
cumulated, as  to  be  most  inconvenient  and  painful  witliin  two 
montlis  afterwards.  After  that  time,  it  was  again  neces- 
sarA'^  to  have  recourse  to  the  operation;  then  in  six  weeks; 
and  again,  in  a  still  shorter  time.  Nor  did  she  long  survive 
this  fifth  operation ;  but  a  small  quantity  of  the  fluid  having 
been  effused  into  the  peritoneal  sac,  inflammation  came  on,  and 
she  died.  But  while  inflammation  appeared  to  be  the  im- 
mediate cause  of  death,  the  rapid  emaciation  plainly  shewed 
that  there  were  other  causes  in  operation :  and  the  remark- 
able instance  this  case  affords  of  the  effect  of  pressure,  in 
cutting  off  the  supply  of  nutrition,  and  actually  preventing  the 
lacteals  from  absorbing  the  chyle,  sufiiciently  explains  the 
source  of  emaciation. 

The  urgency  of  the  symptoms,  the  pain,  and  the  white 
flaky  matter  which  was  mingled  with  the  fluid  drawn  away, 
may  all  be  considered  to  have  indicated  the  peculiar  character 
of  the  disease. 
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Cask  18. 
Ovarian  Dropsy — possibly  enlarged  Graafian  vesicle — rupture 
of  the  cyst  internally — death  from  inflammation  of  the  cyst 
and  neighbouring  parts — the  cyst  tympanitic. 
Jane  Rouse,  a  married  woman,  aged  37,  was  admitted,  under 
my  care,  into  Dorcas  Ward,  Sept.  2,  1835.  She  had  a  light 
complexion,  and  was  by  no  means  emaciated.  When  she 
presented  herself  in  the  room  for  admission,  she  stated  tliat 
she  had  observed  a  swelling  of  the  abdomen  for  two  years, 
but  that  for  the  last  six  weeks  only  had  she  suflered  from  it ; 
since  which  time  the  pain  had  been  great  and  constant.  As 
she  sat,  the  abdomen  was  evidently  much  enlarged  at  the 
lower  part,  and  yielded  an  indistinct  sense  of  fluctuation. 
I  considered  it  ovarian,  from  her  history.  On  questioning 
her  more  particularly,  when  removed  to  the  ward,  I  found 
that  she  had  been  married  for  many  years :  the  catamenia 
had  always  been  regular,  but  she  had  borne  no  children. 
About  two  years  before,  she  had  first  perceived,  or  at  least  had 
her  attention  particularly  drawn  to  a  swelling  in  the  lower  part 
of  the  abdomen :  it  was  accompanied  by  a  stoppage  in  the 
urine,  which  rendered  it  necessary  to  have  a  catheter  passed. 
She  seems  at  that  time  to  have  been  ill  for  a  considerable 
period ;  but,  ultimately,  the  swelling  subsided  completely. 
It  however  again  made  its  appearance ;  and  a  second  time 
subsided ;  so  that,  for  a  time,  as  she  stated,  the  abdomen  was 
as  flat  as  ever  it  was.  Six  weeks  before  admission  she  agjiin 
perceived  the  enlargement ;  and  from  that  time  she  had  suf- 
fered great  and  constant  pjiin.  On  careful  examination,  I 
could  discover  no  distinct  tumor;  no  marginated  enlargement; 
no  Iobulat<'d  or  hardened  knots :  there  was  indistinct  fluctua- 
tion ;  and  the  abdomen  was  tender  on  i)ivssuiv,  without  Jicute 
pain.  Pulse  120,  sharp;  tongue  si iglitly  furrwl,  and  dry;  and 
she  altogether  ap|M»ared  greatly  prostrat^'d. 

The  conclusion  to  which  this  exjunination  Itnl  me,  was,  tliat 
there  could,  at  all  events,  be  no  hard  or  malignant  disease  of 
the  ovary  ;  that  there  was  probably  clu*onic  inflanunation  of 
the  peritoneum,  excited  by  the  previous  disease  ;  mid  that  tlie 
membrane  had  become  thickened  and  altered,  so  as  to  prevent 
that  distinct  fluctuation,  which  otherwise,  from  the  considerable 
size  tiie   alMlonien  had  ohtained.  miy;ht  hav(>   Ixiii   rxix-cted. 
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I  thought  it  right  to  have  the  catheter  passed  ;  but  no  mate- 
rial quantit^^  of  urine  was  found  in  the  bladder.  Twentj' 
leeches  were  applied  to  the  abdomen,  followed  by  a  poultice ; 
and  a  pill,  composed  of  a  grain  of  opium  and  calomel,  and 
one-fourth  of  a  s:i*ain  of  tartarized  antimonv,  was  given  tliree 
times  a  day.  The  following  day  the  tenderness  was  some- 
what diminished,  and  the  bowels  had  been  twice  relieved — 
the  motions  loose,  but  well  supplied  with  bile  :  a  small  quan- 
tity of  blood  was  taken  from  tlie  arm,  and  again  leeches 
applied  to  the  abdomen ;  but  the  irritation  of  the  bowels  in- 
creasetl,  and  it  was  necessary  to  have  recourse  to  starch  injec- 
tions with  opium,  and  gently  to  give  support :  however,  the 
tenderness  of  the  abdomen  increased;  it  became  tympanitic; 
a  large  t\'mpanitic  ridge,  corresponding  to  the  arch  of  the  colon, 
passed  over  the  abdomen,  above  the  umbilicus;  while  the  lower 
part  was  also  tympanitic ;  but  fluctuation  could  still  be  dis- 
covered in  its  lower  part,  as  she  lay  on  her  back.  On  tlie  1 1th 
of  the  month,  that  is,  ten  days  after  admission,  she  sank. 

sECTio  CADA^'ERis. — No  ob\-ious  changc  had  taken  place  in 
the  appearance  of  the  abdomen  since  death :  it  still  presented 
two  remarkable  elevations — the  one  crossing  the  epigastric 
region,  the  other  occuppng  the  hypogastric  and  umbilical; 
and  both  were  decidedly  t}-mpanitic  on  percussion  ;  but  fluc- 
tuation w-as  still  ascertained,  in  the  inferior  and  posterior  part 
of  the  lower  tumor.  WHien  tlie  parietes  were  divided,  a  sphe- 
rical tumor  came  into  sight,  completely  occuppn^  the  lower 
part  of  the  abdomen ;  while,  nearer  to  the  diaphragm,  the 
colon,  greatly  distended,  filled  all  the  remainder  of  the  cavity 
which  was  brought  into  \'iew.  They  were  both  eWdently 
distended  with  gas,  yielding  a  tympanitic  sound,  on  percus- 
sion :  and  it  was  at  once  obWous,  that  the  lower  tumor  was 
attiched  to  the  uterine  appendages,  as  the  left  Fallopian  tube 
was  seen  drawn  over  its  exterior  surface.  When  pierced 
by  a  scalpel  at  its  upper  part,  notliing  escaped  but  a  laroe 
quantity  of  fetid  gas :  and  attempting  to  turn  aside  the  arch 
of  the  colon  from  the  tumor,  it  was  found  to  adhere  firmly; 
and  many  pints  of  a  fetid  grumous  fluid  flowed  from  the  sac, 
through  the  rent  made  in  its  walls  by  this  attempt  to  detach 
it.  Examming  more  carefully,  it  was  found  that  a  similar 
attachment   had   taken   place   to  tlif  head  of  tlic  colon  •  and 
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that  the  sac  was,  moreover,  closely  glued  to  the  small  intes- 
tines ;  and  that  a  collection  of  ill-conditioned  pus  had  formed 
in  the  folds  of  the  mesentery,  at  that  part.  On  laying  open 
the  tumor,  it  was  found  to  consist  of  one  sac,  about  the  sixth 
of  an  inch  in  thickness,  apparently  quite  simple  in  its  struc- 
ture. Its  internal  surface  was  somewhat  flocculent  through- 
out ;  but  in  the  parts  where  the  adhesion  had  taken  place, 
both  near  the  head  of  the  colon  and  at  the  mesentery,  the 
internal  membrane  of  the  sac  was  softened,  ulcerated,  and 
cerebriform,  so  as  to  allow  of  communication  with  the  adven- 
titious abscesses,  which  had  been  formed  externally  by  layers 
of  coagulable  lymph  and  folds  of  the  mesentery. 

From  the  simple  structure  of  the  cyst,  and  from  the  con- 
dition of  the  right  ovary,  in  which  more  than  one  of  the 
vesicles  of  De  Graaf  were  diseased  (one  forming  a  cyst  re- 
presenting, in  miniature,  the  large  one,  and  the  other  filled 
with  yellow  matter),  there  was  reason  to  believe  that  this  tumor 
might  have  arisen  from  one  of  these  vesicles  in  the  left  ovary. 

All  the  peritoneum  shewed  marks  of  recent  inflammation 
going  on  in  many  parts,  to  the  formation  of  tender  bands  of 
adhesion  between  the  different  portions  of  the  mesentery  and 
the  intestines.  The  internal  membrane  of  the  last  few  feet 
of  the  ileum,  and  that  part  of  the  colon  near  the  valve  about 
which  adhesion  had  taken  place,  presented  most  extensive 
evidence  of  old  ulceration ;  but  whether  any  actual  commu- 
nication existed  between  the  intestine  and  the  large  cyst,  was 
not  completely  made  out,  thougli  the  appearance  greatly 
favoured  the  idea.  The  mucous  membrane  of  the  stomach 
was  unusually  mammillated,  but  colourless.  The  kidneys  and 
bladder  were  Iiealthy  :  indeed,  except  some  concretion  in  tlie 
gail-blatlder,  and  some  old  adhesions  of  the  pleuni,  all  other 
parts  aj)pear('d  healthy. 


Reviewing  the  history  of  this  case,  and  comparing  it  with 
the  aj)jH^arances  after  death,  the  conclusion  to  which  I  come,  is. 
that  this  wjis  probably  a  non-malignant  disease  of  a  Gi-aafiau 
vesicle;  that  the  cyst  had  twice  burst,  and  emptied  itself  into 
the  cavity  of  the  alnlomen;  but^  that  though  no  fatal  result 
had  inunediatcly  followed,  the  consequence  was  such  a  change, 
ffo'ii  till-   innjiinniit'M'v  action   -x.ii.-l     !•-   in  Ic.kI  iilfimatciv 
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to  the  extensive  formation  of  abscesses  in  the  lymph  depo- 
sited between  the  folds  of  the  peritoneimi ;  and  hence  arose 
the  lesion  of  the  intestines  and  the  inflammation  of  the  sac 
which  formed  the  chief  part  of  the  disease  imder  which 
she  sank.  From  the  situation  wliich  the  cyst  occupied  with 
relation  to  the  Fallopian  tube,  it  is  e^'ident  that  it  had 
been  developed  in  the  appendages  of  the  uterus ;  and  it  was 
equally  evident,  that  neither  its  structure,  nor  the  fluid  which 
it  contained,  nor  the  effects  of  the  inflammation  excited,  bore 
any  resemblance  to  those  which  mark  the  malignant  or  spe- 
cific forms  of  ovarian  disease.  The  inflammation  which  had 
left  its  traces  in  the  peritoneum  was  e\'idently  of  old  stand- 
ing ;  and,  supposing  the  adhesion  of  the  cyst  to  have  taken 
place  on  the  first  occasion  of  the  disappeai-ance  of  the  tumor, 
we  perceive  a  sufiicient  reason  why  the  more  satisfactory 
result,  wliich  probably  sometimes  follows  such  occurrences, 
did  not  take  place  in  this  case. 

The  circumstance  of  gas  having  collected  in  the  cavity  of 
the  timior,  and  thus  affording  a  tympanitic  sound,  was  one 
which  seldom  occui"s ;  but  where  it  does,  it  will  be  very  apt  to 
mislead  us  in  our  diagnosis,  as  the  absence  of  the  tjinpanitic 
sound  on  tlie  upper  part  of  the  tumor  generally  distinguishes 
the  ovarian  from  the  ascitic  tumor.  Perhaps,  could  we  trace 
with  certainty  the  result  of  those  cases  which  are  reported 
as  recoveries  from  ovarian  dropsA'  by  rupture,  many  would 
be  found  to  correspond  very  exactly  with  that  of  Rouse; 
or  to  give  e\-idence  of  a  still  nearer  approach  to  the  malig- 
nant form  of  disease,  being  scarcely  more  retarded  in  its  pro- 
gress by  the  internal  rupture  than  it  would  have  been  by  the 
operation  of  paracentesis.  Thus,  for  example,  in  the  case  re- 
corded in  the  First  Number  of  these  Reports,  although  the 
relief  experienced,  after  the  rupture,  was  so  great,  yet  scarcely 
had  two  years  elapsed  before  the  patient  returned  to  the  hospi- 
tal with  the  abdomen  enlargfed  nearlv  as  much  as  before  the 
occurrence ;  and  in  a  short  time  her  deatli  afforded  an  opportu- 
nity of  examining  the  condition  of  the  abdomen,  and  discover- 
ing that  the  ovarian  disease  had  been  of  the  specific  character, 
and  that  an  extensive  rupture,  of  several  inches  in  length,  liad 
suffered  the  fluid  to  escape.  I  will  subjoin  the  examination, 
in  tlie  words  stated  in  the  lKK>k  of  our  Museum. 


23B  Dr.  Bright  on  Abdominal  Tumors. 

Case  19. 
Mnlignant  Ovarian  Cyst  ruptured  internally  —  subsidence  of 
the  tumor — death  in  about  two  years,  from  increase  of  the 
disease. 
Ann  Binks,  aged  47,  was  re-admitted  into  Guy's  Hospital, 
July  19, 1836,  under  Dr.  Addison,  and   died  on  the  19th   of 
the  following  month.     Her  case  will  be  found  in  page  41, 
Vol.  I.  of  these  Reports ;  where  it  appears  that  she  was  ad- 
mitted in  March  1834,  on  account  of  the  rupture  of  an  ovarian 
tumor  which  had  been  observed  for  a  perio<l  of  five  years. 
After  having  been  in  the  hospital  about  six  weeks,  she  left 
it,  returned  to  her  duties  as  a  servant,  and  is  reported  in  the 
December  of  the  following  year  to  have  experienced  no  return 
of  the  dropsical  effusion,  though  a  small  tumor  was  still  per- 
ceptible. 

"  sECTio  CADAVERis. — The  body  was  much  emaciated.     The 
chest  presented  little  that  was  unhealtliy,  besides  one  or  two 
sub-pleural  tubercles  of  a  vascular  and  firm  medullary  matter, 
thin  and  flat,  and  rather  less  than  a  sixpence.     The  middle  of 
the  anterior  face  of  the  right  ventricle  presented  a  patch  of 
simply  thickened  jiericardium,  as  large  as  a  shilling.     Tliere 
was  a  little  serous  effusion  in  the  peritoneum,  with  much 
thickening  and  adhesion,  especially  about  a  cyst  which  was 
at  once  brought  to  view  :  the  remaining  serous  surfaces  were 
somewhat  scabrous.     The  liver  was  nearly  twice  as  large  as 
usual,  from  the  development  throughout  its  substance  of  ma- 
lignant tubera,  difft^ring  in  size  from  that  of  a  pea  to  that 
of  a   walnut.     These   were    globular,   medullary,    vascular, 
soft,  and  reticular,  and  containing  coarse  grains  of  strumous 
dej)<>sit,  partly  inclined  to  soften  down.     Few  of  these  tubera 
were  flattened  at  the  surface  of  tlie  liver;  or  they  were  less  so 
than  usual,  being  rather  prominent.     The  hepjitic  substance 
was  much  injected,  cojirse,  and  firm :   some  parts  luid  the 
chanicter,  slightly,  of  fibrous  medullary  degeneration.    The 
surface  of  the  liver  was  pretty  generally  concealed  by  adiie- 
sions,  and  its  edges  rounded  by  the  development  of  gre^it 
tubeni.     Tlie  bile  was  dark,  waU'ry,  imd  in  nuxleraU"  quantity. 
Tlie  spleen  was  of  a  full  siw,  nnich  envelo|MHl  in  adhesions ; 
urMi  one-fifth  of  its  tunic  was   thickened,  cartilaginous,  and 
Yellowish:  its  substance  lacerable,  s()ftening.  yet  fibrous.    The 
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kidnevs  were  lars-e,  vascular,  somewhat  mottled  and  firm,  not 
easily  parting  with  their  tunics.  The  ureters  were  tliick. 
The  omentum  a  good  deal  contracted,  and  sprinkled  with  firm 
palish  medullary  tubera.  The  pancreas  was  firm  and  close, 
and  much  enveloped  in  morbid  tliickening  and  malignant 
deposit. 

"  The  cyst  occupied  the  true  and  false  pelvis :  it  was 
globular,  and  separated  with  difficultA'.  Its  serous  surface 
was  thickened  and  irregular ;  in  parts  smooth ;  and  in  parts 
adherent  by  bridles,  and  a  dense  cellular  membrane,  to  adjoin- 
ing surfaces.  Between  tliis  and  the  pubes  the  bladder  was 
compressed,  but  pretty  natural  in  appearance.  The  walls  of 
the  cyst  varied  in  thickness  about  one-third  of  an  inch :  some 
firm  pale  medullary  tubera  were  found  about  it;  and  the 
absorbent  glands  were  much  affected  with  a  similar  degene- 
ration. The  contents  of  the  cavitv'  were  nearly  two  quarts,  of  a 
puriform  and  rather  pasty  fluid,  darkish,  as  if  discoloured  by 
admixture  of  a  little  decomposed  blood :  the  smell  was  not 
remarkably  offensive.  The  lining  of  the  cavity  consisted 
mostly  of  a  rough,  thickish,  and  pretty  firm  layer  of  unorga- 
nized and,  as  it  were,  strumous  matter.  A  puriform  cell  was 
found  at  one  point  on  the  walls.  Across  the  front  of  the 
tumor,  the  wall  of  the  cyst  presented  a  band  formed  by  its 
reduplication  —  a  tliickened  portion  of  three  layers,  firmly 
and  closely  glued  together,  and  each  a  Uttle  wasted,  e^-idently 
produced  by  the  former  shrinking  of  the  ca\"ity.  Posteriorly, 
it  was  quite  e\-ident  that  a  rupture  had  occun^ed,  perhaps 
eight  inches  in  length.  The  inferior  lip  of  the  rupture  pro- 
jected into  the  ca^-ity,  in  the  form  of  an  elliptical  layer,  of 
about  six  inches  square ;  of  which  one  margin  was  free,  like 
a  recently  clean-cut  surface;  and  the  other  simply  continuous 
with  the  proper  walls :  whilst  what  had  originally  formed  the 
outer  surface,  though  bathed  in  tlie  contents  of  the  cavity, 
was  still  a  clear  dense  peritoneum,  and  the  face  correspon- 
dent to  the  lining  of  the  cyst  resembled  it  (the  lining)  in  all 
respects. 

"  The  rectum  wound  over  the  hinder  fece  of  the  sac ;  and 
beneath  the  promontory  of  the  sacrum  was  loosely  enveloped 
in  tubercular  disease.  The  uterus  was  nearly  twice  as  large 
as  is  natural,  in  consequence,  as  it  seemed,  of  a  kind  of  fibre- 
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scirrhous  degeneration,  uniform  throughout  its  texture. 
The  right  ovary  was  pretty  natural,  but  enclosed  in  adhe- 
sions ;  the  Fallopian  tube  dilated,  tortuous,  and  sealed  towards 
the  morsus ;  the  left  broad  ligament  not  traceable.  The  os 
uteri  tumid ;  and  its  inner  lip  afforded  a  short  foot-stalk,  a 
third  of  an  inch  tliick,  to  a  tumor  the  size  of  a  chesnut,  soft, 
vascular,  and  full  of  large  mucous  cells." 


There  is,  I  think,  in  this  case,  reason  to  suppose  that  the 
extensive  rupture  of  the  ovarian  cyst,  by  diffusing  the  malig- 
nant matter  in  the  peritoneal  cavity,  facilitated  greatly  its 
absorption  into  the  system;  as  shewn  by  the  occurrence  of  the 
disease,  not  only  in  the  parts  to  which  it  was  immediately 
applied,  but  in  parts,  as  the  substance  of  the  liver  and  the 
pleura,  where  no  such  contact  could  have  taken  place:  for  we 
certainly  find,  in  a  great  majority  of  cases  where  this  malig- 
nant disease  occurs  in  the  ovary,  that  it  confines  itself  very 
much  to  that  organ,  being  almost  insulated  by  the  cyst  in  which 
it  is  contained  ;  and  that  when  it  becomes  more  general,  it  is 
often  after  inflammation  has  been  excited  by  paracentesis. 

The  case  which  I  shall  now  shortly  relate,  from  the  report 
of  my  friend  Mr.  Beaumont  of  Gravesend,  was  followed  like- 
wise by  a  fatal  termination,  within  three  years  of  the  acci- 
dent ;  and,  except  that  the  sac  apj)ears  never  to  have  filletl 
again,  bears  much  resemblance  to  the  case  I  have  just  men- 
tioned, and  was  in  all  probability  brought  to  an  end  by  the 
development  of  the  disease  in  some  internal  organ. 

Cask  2(). 

Ovarian  Cyst  ruptured  internally — death  after  three  years, 

tvith  emaciMion, 

"  MV  DKAR  SIR,  « 

"  The  case  you  refer  to  was  that  of  a  woman  who  was  a  Se- 
"  cond  Housekeeper  at  Cobham  Hall :  she  had  laboured  under 
"  ovarian  dropsy  many  years,  but  had  never  been  tn}){)e<l : 
"  she  wjis  very  large,  and  I  had  thought  of  jK»rforming  the 
"  c)j)eration.  However,  she  fell  from  some  high  steps,  in 
"  brushing  tlie  ceiling  of  a  very  lofty  room,  and  burst  th«'  sac. 
"  Tlie  innnediate  eHW-t  was,  fainting,  from   which  she  schhi 
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"  recovered  by  the  administi-ation  of  some  stimulants.  About 
"  two  days  after,  I  was  desired  to  \'isit  her,  and  found  her 
"  without  pain,  but  feeble ;  and  my  attention  was  directed  to 
"  the  quantity  of  urine  she  had  passed :  at  the  same  time,  her 
"  attendant  produced  three  large  chamber-pots  full  of  urine, 
"  which  had  passed  in  twent^'-four  hours,  and  wliich  increased 
"  quantity*'  continued  for  four  or  five  days  aftei-wards.  I 
"  ordered  her  to  be  supported ;  and  a  bandage  to  be  applied  to 
"  the  abdomen,  the  pressure  being  increased  as  it  became 
"  slack.  In  a  week  or  ten  days  she  resumed  her  duty.  About 
"  six  or  seven  months  after  this,  I  lost  sight  of  her;  but 
"  to-day  have  learnt  that  she  became  a  monthly  nurse;  and  tliat 
"  she  never  filled  again,  but,  on  the  contrar}^  became  very 
"  thin  and  emaciated,  and  died  in  London  about  two  years 
"  afterwards. 

"  Gravesend,  Jem.  19, 1838." 

Case  21. 

Compound  Ovarian  Cyst,  ruptured  internally  ;  followed  by 

death  from  peritonitis. 

S G ,  aged  4-1,  who  had  been  afiiected  with  ovarian 

timaor  for  five  years,  was  already  dead  when  brought  to  Guy's 
Hospital  on  the  22d  of  December  1 832 ;  and  we  were  in- 
formed that  it  was  believed  the  cyst  had  burst  internally. 

sEcno  CADAVERis,  Dcc. 22, 1832. — Great  emaciation;  slight 
yellowness  on  some  parts  of  the  skin,  more  particularly  on  a 
blistered  surface  at  the  scrobiculus  cordis.  The  veins  of  the  legs, 
particularly  the  right  leg  and  thigh,  dilated  and  turgid.  On  ex- 
amining: carefully,  a  massive  irregular  tumor  was  felt,  occu- 
pying  the  central  part  of  the  abdomen,  capable  of  being  pushed 
upwards  above  the  umbilicus,  but  by  no  means  to  the  scro- 
biculus cordis :  it  might  be  pushed  downwards  to  the  pubes. 
Fluctuation  was  to  be  felt  all  over  the  abdomen,  even  to  the 
s^^robiculus  cordis,  and  in  the  lumbar  regions ;  but  the  abdo- 
men was  far  from  being  tense:  it  was  flaccid;  and  in  the 
lumbar  spaces,  particularly  the  right  there  was  no  difficulty 
in  perceiving  that  there  was  a  cyst,  externally  to  which  fluid 
was  effused. 

When  the  parietes  were  o})ened,  a  quantitA'  of  brown-red 
fluid,  of  a  thin  serous  consistence,  immediately  flowed  out  from 
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the  general  peritoneal  cavity ;  and,  as  the  opening  was  en- 
larged, the  surface  of  an  irregular  lobulated  cyst  came  into 
view,  on  which  was  deposited  a  tliin  coating  of  coagulable 
lymph,  the  product  of  inflammation,  stained  brown  by  a  gru- 
mous  deposit.  (Plate  IX.)  The  same  deposit  was  found  uj)on 
the  convolutions  of  the  intestines  wliich  came  into  view  above 
the  cyst ;  but  in  the  upper  part,  and  more  particularly  over 
the  surface  of  the  liver  and  the  diaphragm,  this  soft  brown 
deposit,  which  was  evidently  a  combination  of  the  lymph 
effused  by  inflammation  and  some  foreign  matter  deposited, 
was  much  more  abundant ;  and  the  liver  was  bound  to  the 
diaphragm  by  several  adhesive  fibres  of  half  an  inch  in  length, 
but  pretty  easily  torn  away. 

The  convolutions  of  the  intestines  were  glued  together,  but 
separated  with  moderate  ease.  A  part  of  tlie  small  intestines, 
the  arch  of  the  colon,  the  stomach,  and  the  omentum,  lay 
all  very  confusedly  glued  together  between  the  tumor  and  the 
liver.  The  substance  of  the  small  intestines  was  somewhat 
peculiar  in  appearance,  being  more  massive  and  ojKique  than 
natural,  and  seemed  to  have  been  thickened  by  the  irritation 
and  pressure  of  the  tumor  on  the  large  intestines :  they  were 
not,  however,  distended;  and  the  mucous  membrane  was 
healthy.  The  sigmoid  flexure  of  the  colon  was  exceedingly 
contracted,  with  a  few  small  pieces  of  faeces  in  it,  not  larger 
than  peas ;  and  the  caput  cax-um  was  compressed,  and  ])ushed 
completely  into  the  space  above  the  right  ilium. 

The  kidneys  were  very  small,  and  of  a  pale  yellow  colour. 
The  liver  was  remarkably  friable;  so  that  in  S(iueeziug  it 
between  the  finger  and  thumb,  the  finger  immediately  broke 
through  the  j)eritoneal  covering,  and  lacerated  the  substance. 

The  lolmlated  tumor  at  once  shewed  itself  to  be  a  com)H>und 
ovarian  gi-owth ;  a  larger  cyst  of  which  had  burst  towards  the 
U])j)er  part  of  the  mass,  where  an  orifice,  not  larger  than 
-u  small  (juill,  allowed  a  fluid,  precisely  of  the  same  chanic- 
ter  as  that  effused  into  the  general  cavity,  to  escape ;  sliewing 
at  once  the  nature  of  the  circumstances  which  had  been 
going  on  previous  to  death.  On  ojwning  tliis  cyst  more 
freely,  a  considerable  quimtity  of  brown  grumous  matter, 
almost  lik«'  the  soft  curd  strained  from  treacle  jMisst't,  was 
found  deiM»sit<*d  alK)Ut  the  inU-rnal  parietes.     In  the  substanc^^ 
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of  the  parietes,  and  shooting  up  in  it,  were  many  of  the  subor- 
dinate cysts  clustering  together,  one  within  the  other.  They 
contained  fluids  and  substances  more  various  in  character 
than  we  often  find.  In  none,  however,  was  there  the  ropy 
gelatinous  matter,  which  is  most  frequent :  in  some,  a  yellow 
transparent  fluid — in  some  that  fluid  tinged  vsdth  blood — in 
some  small  ones,  almost  entire  blood ; — and  in  one  large  mass, 
all  the  cells  were  filled  with  a  fungoid  matter,  almost  cerebri- 
form,  with  some  cavities  containing  blood,  giving  the  whole 
greatly  the  asj:)ect  of  the  fungus  haematodes. 

The  whole  mass  was  attached  to  a  single  broad  ligament, 
which  was  somewhat  twisted  on  itself.  There  was  no  other 
attachment,  but  a  very  recent  bridle  of  adhesion  towards  the 
right  side  of  the  tmnor. 

The  uterus  was  more  bulky,  round,  and  white  coloured, 
than  natural.     The  other  ovary  was  not  implicated. 


Case  22. 

Malignant  Dhease  of  the  Ovary — fibrous  tuhera  in  the  uterus 

—  paracentesis  —  subcutaneous   tubera  on  the  abdomen  — 

death  from  extensive  scirrhous  disease. 
June  7,  1829. — I  was  requested  to  see,  in  consultation,  an  un- 
married lady,  considerably  past  the  meridian  of  life,  who  had 
been  under  treatment  fourteen  months  for  ovarian  dropsy. 
For  several  months  before  that  time,  it  had  been  observed 
that  she  grew  large;  but  it  was  not  looked  upon  as  disease,  till 
fourteen  or  fifteen  months  ago :  for  the  last  three  months,  the 
tumor  had  been  rapidly  increasing.  It  was  in  consequence 
of  the  absence  from  town  for  several  weeks  of  the  physician 
who  had  previously  been  consulted,  that  I  was  called ;  and  the 
points  to  be  decided  were,  whether  it  would  be  right  to  draw  off 
the  fluid;  and,  likewise,  whether  it  would  be  advisable  to  extir- 
pate the  whole  tumor :  for  she  had  heard  so  much  of  the  success 
of  the  last  mode  of  cure,  that  she  was  quite  prepared  to  submit 
to  it,  if  recommended,  and  indeed  imwilling  to  submit  to  any 
less  decisive  remedy.  During  the  last  week,  the  oppression  and 
the  general  suffering  had  so  much  increased,  as  to  lead  to  a 
feeling,  that  without  some  relief  she  could  not  long  survive. 
I  found  the  abdomen  greatlv  swollen,  and  the  ovarian  tumor  was 
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plainly  felt,  extending  within  a  few  inches  of  the  scrobiculus 
cordis,  consisting  of  one  large  cyst,  and  of  a  mass  of  lobulatcd 
substance,  which  appeared  to  be  a  number  of  other  cysts, 
situated  towards  the  left  side  and  on  the  inferior  part,  extend- 
ing as  high  as  the  umbilicus. 

It  was  likewise  quite  obvious,  that  a  quantity  of  serum  was 
effused  into  the  cavity  of  the  abdomen,  lying  partly  between 
the  cyst  and  the  abdominal  parietes,  where  it  could  be  felt 
covering  the  upper  part  of  the  tumor  over  some  space,  and 
forming  a  thin  layer  of  fluid  on  the  side  of  the  tumor: 
the  fluid  could  also  be  discovered  filling  the  lumbar  spaces. 
She  was  much  emaciated,  and  very  feeble  :  the  legs  greatly 
swollen ;  more  particularly  the  left,  which]  was  inflamed, 
and  going  into  a  state  of  ulceration  :  the  right  was  less  ad- 
vanced, in  the  same  form  of  disease ;  this  inflammation  of 
the  legs  having  taken  place  within  the  last  week.  The  tongue 
was  aphthous,  and  naked.  Pulse  124,  weak.  She  suffered 
from  very  frequent  hickup,  particularly  excited  by  swallowing 
any  thing. 

It  was  our  opinion,  in  consultation,  that  to  attempt  extir- 
pation would  be  certainly  fatal ;  and  that  possibly  paracen- 
tesis would  be  so  likewise,  by  the  subsequent  inflammation 
either  of  the  cyst  or  of  the  peritoneum :  but  as  it  was  likewise 
certain  that  she  must  die  speedily  by  the  inflammation  of 
the  legs,  and  the  suffering  of  the  distended  abdomen,  we  judged 
it  right  to  draw  off"  the  fluid  by  paracentesis. 

A  large  trochar  was  introduced,  three  inches  below  tlie 
umbilicus;  and  a  pailful  of  dark-coloured  fluid,  like  black 
tea  or  weak  coffee,  was  taken  away ;  and  towards  tlie  end  of 
the  operation,  many  shreds  and  masses  of  lymph  and  puri- 
form  matter  blocked  up  the  canula,  but  came  away  by  the  use 
of  a  probe :  at  length,  all  that  could  be  obtained  was  drawn 
off";  and  she  bore  the  operation  well.  A  large  flannel  bmidiige 
was  applied,  and  an  opiate  given.  She  passed  an  easy  day ; 
and  a  tran{|uil,  though  sleepless  night 

.June  8.  The  Iiickup  better ;  the  legs  nuich  roduiiui :  hut  as 
the  pulse  was  quick  and  rather  sharp,  we  feare<l  inflannnation, 
and  ordered  her  to  take  two  grains  of  calomel,  with  half  a 
grain  of  opium,  every  sixth  hour. 

9tli.     A    tranquil    night :   no   ])ain :  bowels  well   opened : 
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hickup  much  better:  legs  diminished :  inflammation  subsided  : 
but  the  abdomen  e\-idently  again  filling. 

From  this  time  I  did  not  see  tliis  patient  again,  till  after  her 
death,  which  occurred  on  the  1st  of  July.  I  understood  that 
no  alarming  symptoms  of  inflammation  ever  shewed  them- 
selves ;  but  that  the  abdomen  continued  to  fill,  and  that  she 
grew  gradually  weaker. 

sEcno  c-UJAVERis. —  Great  emaciation:  legs  (Edematous: 
abdomen  greatly  distended,  as  in  the  full  period  of  pregnancy. 
The  integaiments  for  six  inches  round  the  umbilicus  were 
thickly  beset  with  small,  hard,  flat  tubercles,  about  the  size 
of  a  split  horse-bean,  or  smaller :  the  skin  was  generally  not 
discoloured  upon  these  tumors,  though  a  few  of  them  appeared 
slightly  vascular:  these  were  precisely  the  sub-cutaneous 
tubercles  observed  in  cases  of  scirrhous  manrnaa,  when  the 
constitution  is  completely  infected  with  the  most  malignant 
form  of  the  disease :  they  were  placed,  like  little  glands,  in 
the  cellular  tissue,  immediately  under  the  skin ;  were  almost 
of  cartilaginous  hardness,  when  cut  into;  of  a  dead- white 
colour,  and  very  slightly  transparent.  On  inquiry,  it  appeared 
that  these  tumors  had  first  made  their  appearance,  like  slight 
rings  of  eccli>Tnosis,  a  few  days  after  my  last  visit  to  the 
patient,  and  had  since  become  hard  and  elevated.  The 
discovery  of  these  at  once  forced  upon  us  the  belief  that  the 
ovarian  tumor  would  be  found  to  be  of  a  truly  carcinomatous 
character. 

About  five  quarts  of  clear  serum,  not  unlike  high-coloured 
urine,  were  drawn  from  the  cavity  of  the  abdomen;  and 
about  half  that  quantity,  of  a  darker  colour  than  we  had  ob- 
tained by  tapping,  flowed  from  the  cyst.  This  was  a  good 
deal  tinged  with  blood ;  and  was  accompanied  by  a  large 
mass  of  brown  coagulable  matter,  which,  fix)m  its  peculiar 
membranous  and  reticulated  appearance,  suggested  the  idea, 
as  it  pushed  its  way  out  of  the  orifice,  of  its  being  a  portion 
of  omentum. 

When  the  parietes  of  the  upper  half  of  the  abdomen  were 
laid  open,  the  colon  came  in  sight,  greatly  distended  with 
flatus ;  the  omentum,  rolled  up  and  attached  along  the  upj>er 
surface  of  the  colon,  of  a  dark  grey  colour,  and  studded 

b2 


244  Dr.  Bright  on  Abdominal  Tumors. 

with  hard  white  tubercles,  from  the  size  of  a  small  shot 
to  that  of  a  pea  rather  flattened :  the  edge  of  the  liver 
was  also  seen ;  and  about  an  inch  in  circumference  of  the 
large  curvature  of  the  stomach.  The  fundus  of  the  ovarian 
tumor,  now  collapsed  by  the  abstraction  of  the  fluid,  was  also 
seen  suspended,  by  firm  attachments,  to  the  anterior  part  of 
the  abdomen  about  the  umbilicus.  On  further  examination, 
it  appeared  that  these  attaclunents  of  the  cyst  to  the  parietes 
were  very  firm,  and  formed  by  the  deposit  of  an  irregular 
layer  of  the  same  scirrhous  matter  which  formed  the  external 
tubercles ;  and  each  attachment  corresponded  in  its  centre 
with  the  space  occupied  by  one  of  the  tubercles:  it  extended, 
however,  considerably  further  on  both  sides :  the  sides  and 
the  lower  part,  as  well  as  the  fundus  of  the  cyst^  were  free 
from  attachments,  and  must  have  admitted  the  serum  from 
the  cavity  of  the  abdomen  to  lie  between  them  and  their 
parietes,  as  was  easily  detected  in  the  first  examination. 
Having  torn  the  adhesions  asunder,  the  lower  portion  of  the 
abdominal  parietes  was  laid  open;  and  we  then  foimd  tliat 
the  cyst  arose,  by  a  broad  basis  not  less  than  tliree  or 
four  inches  in  circumference,  from  the  broad  ligament  of 
the  uterus,  which  dilated,  as  it  were,  into  the  cyst  The 
Fallopian  tube,  nearly  as  large  as  the  little  finger,  and 
elongated  considerably  beyond  its  natural  length,  lay  firmly 
attached  to  the  back  of  the  tmnor:  it  was  hard,  and  its 
fimbriated  extremity  could  scarcely  be  recognised:  it  was 
thick,  red,  and  warty  in  appearance,  plainly  partaking  of  tlie 
general  disease. 

The  external  surface  of  the  cyst  exliibited,  on  its  left  side, 
where  we  had  felt  the  lobulatf^d  m;iss,  tlie  appearance  of  a 
true  scirrhous  disejise — vascular,  lobulated,  and  of  a  cartila- 
ginous hardness ;  and  a  large  net-work  of  veins  ran  over  part 
of  the  surface:  but  the  most  striking  appearance  was  seen 
near  the  attachment,  and  towards  its  right  side,  from  which 
a  pendent  cluster  of  vesicles  hung  into  tlie  pelvis,  mingled 
with  a  gelatinous  fluid,  which  filled  the  cavity  of  the  jH'lvis 
where  it  was  not  occupied  by  disease.  This  cluster  of  vesicles 
corn'siK)ndetl  with  what  Dr.  Hotlgkin  has  described  as  the 
ehsentijiJ  formation  of  many  adventitious  stnictun\s,  and  par- 
ticularly scirrhus:    it   was  (piite  obvious  that  it  art>se  from 
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the  bottom  of  a  cyst  which  had  burst  or  dilated,  so  that  it 
now  fonned  a  crescentic  margin,  or  ratlier  a  circular  fold 
round  the  basis  of  the  pendent  vesicles,  which  all  seemed  to 
rise,  by  comparatively  small  bases,  nearly  from  the  same 
point :  they  were  highly  and  beautifully  vascular.  Tlie  in- 
ternal surface  of  the  cyst  was  hard  and  scabrous  throughout  : 
it  contained  gelatinous  matter,  fibrin,  and  a  clot  of  above  two 
ounces  of  pure  coagulated  blood :  some  of  the  contents  seemed 
to  be  glued  to  the  parietes  by  soft,  carcinomatous,  and  fattj^- 
looking  deposits ;  but  I  did  not  observe  any  subordinate  cysts 
opening  into  the  large  cyst. 

The  uterus  was  also  involved  in  the  disease.  From  its 
fundus  arose  a  large,  oval,  hard,  and  elastic  tuber,  of  the  size 
of  a  pigeon  s  egg  ;  and  in  the  substance  of  the  uterus  another 
was  imbedded. 

The  right  ovary  was  large  ;  appearing  somewhat,  though 
slightly,  affected  with  the  same  disease.  The  whole  perito- 
neum of  the  pehis  was  rendered  rough  by  confluent,  flat 
tubercles  of  the  same  carcinomatous  deposit ;  and  the  same 
might  be  said  of  the  peritoneum  lining  the  parietes  of  the 
lower  part  of  the  abdomen.  The  other  parts  of  the  abdomi- 
nal peritoneum  were  thinly  studded  with  similar  deposits, 
as  were  the  lower  surface  of  the  diaphragm  and  the  liga- 
ments of  the  liver.  I  did  not  perceive  any  of  these  tubera 
upon  the  peritoneum  covering  the  intestines ;  but  some  por- 
tions of  the  small  intestines  had  a  thin  grey  deposit  upon 
them,  which  felt  quite  scabrous  to  the  touch. 

The  bladder  was  greatly  distended  and  vascular,  and  in 
one  part  slightly  scabrous.  The  kidneys  not  obviously 
diseased.  The  liver  was  tolerably  healthy,  with  no  tubera  in 
its  substance:  the  gall-bladder  empty.  The  stomach  was 
pushed  upwards  and  backwards ;  and  was  so  small,  that  it 
would  scarcely  have  held  six  ounces  of  fluid.  The  heart  and 
pericardiiun  perfectly  healthy. 

In  the  chest,  great  disease  had  been  going  on  in  the  right 
side :  it  contained  about  four  pints  of  serum :  the  upper 
part  was  clear  yellow,  but  below  was  deposited  grumous 
bloody  fluid,  and  yellow  gelatinous  matter,  not  unlike  what 
we  found  in  the  pelvis ;  and  the  whole  pleura  costalis  was 
thickly  covered  by  small  scirrhous  deposit,  rendering  it  com- 
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pletoly  rou<j;h  and  hard :  tlie  lung  was  contracted  to  one  sixth 
of  its  natural  size  ;  but  tlie  upper  lobe  contiiined  air,  and  was 
rather  emphysematous.  On  the  surface  of  the  liver,  below  the 
pleura,  were  some  small  flat  deposits  of  carcinomatous  matter. 
The  left  side  of  the  chest  contained  a  very  small  quantit}'^  of 
fluid :  the  pleura  costalis  was  scarcely  affected  with  the 
scirrhous  disease :  the  surface  of  the  lung,  in  two  or  three 
places,  had  clusters  of  small  yellow  or  white  carcinomatous 
deposits. 

The  foregoing  case  presents  an  illustrative  example  of  one 
of  the  more  malignant  forms  of  ovarian  tumor,  approaching  to 
the  true  schirrus;  and  shews,  in  a  strong  light,  the  morbid 
tendency  which  often  pervades  the  whole  system,  when  this 
destructive  disease  has  once  displayed  itself.     In  this  case,  we 
likewise  see  some  of  those  modifications  of  the  disease  which 
take   place   when   it   develops   itself  in  difi'erent  structures. 
The  uterus,  the  ovaries,  and  the  various  reflections  of  the 
serous  membranes,  were  the  parts  chiefly  affijcted.     In  the 
solid  fleshy  substance  of  the  uterus,  the  disease  had  shewn 
itself  in  the  form  of  hard   fibrous  elastic  tumors.     In   the 
serous  membranes  it  was  seen  as  flat  circular  patches,  of  va- 
rious sizes:    in   the  integuments,  it   formed   small   rounded 
bodies,  like  enlarged  glands :  in  the  loose  texture  of  the  ovary 
it  expanded  into  cysts :  and  probably,  in  each  of  these  diffe- 
rent parts,  the  disposition  of  the  cellular  tissue  had  the  chief 
influence  in  directing  the  course  of  the  morbid  matter,  the 
tend(!ncy  of  which  is  always,  as  it  would  appear,  to  deposit  it- 
self in  that  structure ;  and  it  seems  that,  wherever  inflannnation 
is  excited,  when  such  a  decided  tendency  prevails,  the  dis- 
ease springs  up.     At  what  period  of  the  complaint  the  perito- 
neum and  pleura  had  taken  on  this  morbid  action,  cannot  be 
decided ;  but  that  a  very  short  thne  is  necessary  for  eftecting 
such  changes  as  they  exhibited,  is   plainly  proved,  l)y  the 
deposit  of  malignant  tubercles  in  the  cellular  membrane  of  the 
alKlomen,  within  a  few  days  after  the  irritation  of  passing  the 
trocluir. 

The  length  of  time  in  wliich  this  dist'asc  ran  Its  course  is 
not  distinctly  ascerttiinod ;  but  althotigh  the  si/c  of  the  bo<ly 
liad  evidently  incr<'ased  for  sonu'  months  prcvinn'-lv.  't  <l«>«s 
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not  appear  that  medical  advice  bad  been  sougbt  above  fifteen 
months :  and  judging  from  the  rapid  progress  made  after  this 
time,  it  is  not  unlikely  that  less  than  two  years  would  include 
the  commencement  of  the  morbid  growth;  and  it  is  even 
probable  that  the  extension  of  the  mischief  beyond  the  ovary 
itself  only  dates  ft"om  the  time  of  the  paracentesis  being  per- 
formed, when  some  of  the  fluid  may  have  escaped  into  the 
peritoneum  and  cellular  tissue. 

It  is  but  too  well  known,  that  a  case  of  this  kind  admits 
scarcely  of  palliation,  much  less  of  cure ;  and  it  is  well  that 
this  should  be  impressed  on  our  minds,  seeing  how  much 
misery  and  mischief  may  be  added  to  the  necessary  grievances 
of  disease  by  the  rash  interference  of  our  art.  ^Miether  there 
had  ever,  in  this  case,  been  a  serious  thought  of  attempting 
the  extirpation  of  the  malady  by  the  knife,  I  could  scarcely 
take  upon  me  to  say;  but  certainly  so  much  had  passed,  as 
rendered  the  patient  herself  anxious  that  something  of  the 
kind  should  be  tried :  and  what  the  result  of  such  a  trial 
would  have  been,  no  one  can  doubt — useless  agony  to  the 
patient,  and  deep  mortification  to  the  operator. 

Case  23. 
Ovaries  affected  with  a  modification  of  the  malignant  disease. — 

The  peritoneum  extensively  involved  in  similar  affection. 
Aug.  25,  1820.  I  was  present  at  the  examination  of  a  patient 
who  had  died  worn  out  under  a  malignant  form  of  ova- 
rian disease.  We  found  both  the  ovaries  equally  involved ; 
and  together  they  almost  occupied  the  whole  cavity  of  the  ab- 
domen, pushing  the  viscera  completely  aside.  The  appearance 
of  the  ovaries,  when  cut  into,  was  as  if  they  were  filled  with  a 
gelatinous  matter,  intersected  by  a  miiltiplicity  of  vascular 
membranes,  forming  cysts.  These  held  the  mucilaginous 
matter,  which  resembled  calfs'-foot  jelly  imperfectly  cooled, 
so  closely,  that  it  was  with  great  difficulty  drawn  out,  but  it 
appeared  as  if  the  general  cyst  or  covering  of  the  ovary, 
enormously  distended,  formed  the  general  covering  of  all 
these  minor  cysts.  In  this  case,  most  of  the  other  viscera 
were  tolerably  healthy ;  but  the  malignant  disease  shewed 
itself  very  extensively  on  the  peritoneum  ;  for  on  first  opening 
the  abdomen,  the  omentum  came  into  view  as  a  flap  of  mucous 
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or  fatty  semi-transparent  matter,  granular  in  its  texture,  and 
slightly  but  universally  adhering  to  the  peritoneal  lining  of 
the  muscles  of  the  abdomen.  This  same  granular  growth 
sprung  up  as  an  irregular  covering  to  the  whole  lower  surface  of 
the  diaphragm  and  the  peritoneum,  extending,  along  the  sides 
of  the  abdomen,  to  the  pelvis.  It  covered  the  colon  also,  and 
formed  a  strong  union  between  it  and  some  portions  of  the 
small  intestines. 

Of  the  history  of  this  case  I  have  no  record  ;  but  the  disease 
of  the  peritoneum  presented  a  modification  somewhat  different, 
yet  nearly  allied  to  that  which  occurred  in  the  last  case. 

There  is  another  modification  which  malignant  disease  oc- 
casionally assumes  on  the  peritonemn,  when  the  surface  of  that 
membrane,  instead  of  being  covered  with  flattened  opaque 
tubera,  or  with  semi-transparent  granulations,  is  beset  more 
or  less  closely  with  pendulous  bodies,  varying  somewhat  in 
the  firmness  or  fluidity  of  the  matter  they  contain.  As  an 
example  of  this  variety  of  malignant  disease  connected  with 
ovarian  dropsy,  I  shall  here  introduce  another  case,  which 
I  received  from  Mr.  Beaumont,  in  the  same  letter  as  the  case 
I  have  lately  cited. 

Case  24. 

Ovarian  Tumor,  with  eitonsive  growth  of  pendulous  malignant 

tumors  from  the  peritoneum. 

"  Mks. had   for  many  years  laboured   under  ovarian 

dropsy.  1  was  requested  to  see  her  with  the  gentleman  who 
had  been  in  attendance  upon  her;  and  we  drew  off  thirteen 
pints  of  a  fluid  resembling  thick  water-gruel.  She  soon  got 
about ;  but,  within  four  months,  filled  iigain.  In  the  mean  time 
I  had  seen  my  friend  Dr.  Blundell,  and  mentioned  the  case  to 
him ;  when  he  requested  that  she  might  be  sent  to  Guy's 
Hospital.  She  went ;  and  was  examined  by  the  Doctor,  and  by 
one  of  the  surgeons.  The  opinion  was,  that  when  she  became 
•o  large  .is  to  re<juire  the  operation,  it  shoxild  be  repeated  ;  and 
she  should  then  be  sent  back  to  the  hospiUil,  that  she  might 
again  be  carefully  examined.  This  was  done ;  and  the  letter 
she  brought  back  sUited  that  it  was  considered  an  unfavoura- 
ble case  for  the  operation  of  extirpation,  on   account  of  her 
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general  health,  and  a  suspicion  of  adhesion  having  taken  place 
with  some  of  the  viscera.  She  died  ;  and,  upon  examination, 
we  found  that  there  were  adhesions,  but  none  wliich  were  not 
easily  broken  do\\-n  by  the  finger.  The  tumor,  or  sac,  was  of 
an  immense  size,  and  nearly  of  an  hour-glass  form,  attached 
by  a  neck  about  the  diameter  of  the  thumb. 

"  The  most  curious  part  of  this  case  was,  that  there  were 
innumerable  pendulous  tumors,  like  polypi,  transparent,  and 
filled  with  a  watery  fluid,  attached  to  the  various  reflections  of 
the  peritoneum,  some  of  the  size  of  a  small  pear.  They  were 
not  hydatids." 

I  may  remark  on  this  case,  that  though  I  have  occasionally 
seen  the  pendulous  form  of  malignant  tuber  in  different  states, 
and  amongst  these  a  few  containing  a  fluid,  yet  I  do  not  re- 
member to  have  met  with  any  in  which  the  afi'ection  has  been 
so  extensive  as  here  described  by  Mr.  Beaimaont ;  nor  in  any 
case  do  I  remember  it  as  connected  with  ovarian  dropsy. 
This,  however,  goes  to  shew  how  completely  the  ovarian 
disease  identifies  itself  with  all  the  varieties  of  malignant 
growth. 

Case  25. 

Malignant  Ovarian  Tumor^  uith  Ascites,  communicating  disease 

by  contiguity  to  the  Sigmoid  Flexure  and  Rectum. 

Mrs. B ,  aged  — ,  had  been  in  the  Clinical  Ward 

of  Guy's  Hospital  during  the  winter  of  1835:    at  first  under 
the  care  of  Dr.  Cholmeley,  and  afterwards  under  mine. 

At  the  time  she  came  under  my  care,  she  was  afi^ected  with  a 
tumor  lying  obliquely  in  the  lower  part  of  the  abdomen,  very 
hard,  and  lobulated  in  its  feel ;  which  continued  to  increase 
very  gradually ;  while  at  the  same  time  an  accumulation  of  fluid 
took  place  slowly  in  the  general  cavity  of  the  peritoneum,  which 
was  most  distinctly  to  be  felt  fluctuating,  as  a  thin  layer 
over  the  tumor :  but  the  circimistance  which  was  peculiar,  and 
most  distressing,  was  the  condition  of  the  bowels,  which  were 
greatly  constipated,  rendering  injections  constantly  necessary  • 
and  the  pain  she  suffered  in  passing  her  stools  was  so  great  as 
to  require  the  frequent  use  of  anodynes ;  and  the  dejections 
were  composed  chiefly  of  shreds  of  bloody  mucus  with  a  little 
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ficces.  She  emaciated  rapidly ;  and  finding  no  improvement, 
but,  on  the  contrary,  a  gradual  loss  of  power,  she  left  the 
hospital. 

I  more  than  once  referred  to  this  case  in  the  Clinical  Lec- 
tures ;  all  the  symptoms  leading  to  the  supposition,  that  there 
was  a  malignant  ovarian  tumor  which  made  pressure  on  the 
sigmoid  flexure  and  the  rectum,  and  had  probably  communi- 
cated disease  of  the  same  character  to  the  intestines  themselves. 

After  leaving  the  hospital,  she  came  under  the  care  of 
Mr.  Kingston  of  Walworth  :  and  the  ascites  having  increased 
very  much,  and  become  very  oppressive,  he  relieved  her 
by  drawing  off  serum  to  the  amount  of  eleven  quarts.  But 
the  operation  afforded  only  temporary  ease  :  the  serum  accu- 
mulated again  rapidly  ;  and  she  died,  exhausted,  about  a  month 
after,  on  the  21st  of  May. 

SECTio  CADAVERis,  May  22. — The  abdomen  greatly  disten- 
ded, and  two  or  three  small  scirrhous  subcutaneous  tubercles 
were  felt  in  the  parietes.  The  intestines,  distended  with 
flatus,  were  distinctly  seen,  and  recognised  by  percussion, 
floating  on  the  serum.  On  opening  the  parietes,  a  great 
many  quarts  of  yellow  serum  were  found  in  the  peritoneal 
cavity ;  and  when  this  was  dra\vn  off,  the  edge  of  the  liver,  and 
part  of  the  fundus  of  the  gall-bladder,  were  seen  at  the  upper 
part :  beneath  these  the  colon  was  much  distended  ;  and  below 
this,  several  portions  of  the  small  intestines  occupied,  together, 
above  half  the  abdomen,  while  an  ovarijin  tumor  was  situated 
in  the  lower  half. 

The  tumor  was  formed  in  the  left  ovary,  drawing  the 
uterus  out  of  its  place;  while  the  Fallopian  tube  and  the 
broad  ligament  were  stretched  over  it.  It  was  composed  of 
several  cysts:  the  largest,  about  the  size  of  a  large  melon, 
contained  fluid.  The  difterent  parts  of  the  tumor  were  in  dif- 
ferent states.  Some  parts  bore  the  appearance  of  fat,  while 
some  were  decidedly  cerebriform ;  and  on  the  outside  of  the 
tumor  were  several  lumps  of  a  truly  scirrhous  hardness.  It 
was  attach(;d  closely  by  adhesions  to  the  sigmoid  flexure ;  and 
at  the  lower  part  glued  to  the  rectum,  which  was  converted 
into  a  scirrhous  mass ; — a  state  of  things  which  I  understood 
had  lutturly  become  cognisable  by  the  touch. 
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The  whole  of  tlie  lumbar  glands  formed  one  scirrhous  mass ; 
the  mesentery  was  studded  with  small  hard  round  scirrhous 
tubercles ;  and  a  few  were  distributed  on  the  peritoneal  cover- 
ing of  the  intestines. 

The  stomach,  and  its  pylorus,  healthy ;  the  liver  healthy,  but 
a  little  pale ;  the  gall-bldader  distended  with  bUe ;  the  pan- 
creas rather  hard,  and  of  a  yellow  colour,  but  without  distinct 
scirrhous  disease ;  the  kidneys  healthy :  the  uterus,  although 
pressed  upon  and  displaced,  also  apparently  healthy. 

This  case  presents  a  well-marked  instance  of  a  very  malig- 
nant form  of  disease ;  shewing  itself  by  its  extension  to  the 
various  parts  with  which  it  came  in  contact,  particularly  the 
glands  of  the  loins,  the  peritoneum,  and,  above  all,  some  por- 
tions of  the  large  intestines.  Tlie  cerebriform,  the  scirrhous, 
and  the  cystiform  characters  of  the  disease  were  all  exempli- 
fied in  this  case;  and  the  small  subcutaneous  tubercles  pre- 
sented an  unerring  proof  of  the  peculiarly  malignant  nature  of 
the  affection. 

Case  26. 
Ovarian  Dropsy. — Cerebriform  disease,  communicating  to 
contiguous  organs. 
In  the  month  of  September  1837,  I  was  requested  to  see,  in 
consultation,  a  lady,  the  mother  of  a  family,  who,  about  eighteen 
months  before,  had  suffered  from  prolapsus  uteri,  which  had 
been  relieved  at  the  end  of  seven  months ;  at  the  same  time 
that  a  tumor  had  appeared  in  the  right  side  of  the  abdomen ; 
and  it  was  conjectured  that  the  rising  of  the  tumor  out  of  the 
pelvis  had  drawn  the  uterus  up  with  it.     In  the  course  of 
about  three  months,   fluctuation   might  be  indistinctly  felt 
upon  the  left  side ;  and  became  gradually  more  and  more  dis- 
tinct, occupying  a  larger  portion  of  the  lower  part  of  the 
abdomen.     At  my  first  visit,  I  foimd  that  she  had  been  la- 
bouring for  the  last  three  weeks  under  severe  irritation  of  the 
stomach  and   bowels,  sometimes  vomiting  bile;  bowels  irre- 
gular; appetite  bad  and  capricious;  much  griping;  peculiar 
spasmodic  pain,  brought  on  by  motion  or  by  coughing;  tongue 
red  at  the  tip  and  edges  ;    lips  parched  ;    general  emaciation 
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to  a  great  degree :  she  was  quite  unable  to  leave  the  sofa. 
The  tumor  appeared  to  be  one  complicated  ovarian  mass, 
having  a  large  collection  of  cysts  in  the  parietes  of  its  right 
side  ;  with  two  or  three  smaller  masses,  besides  one  large  cyst 
very  thin  and  full  of  fluid,  towards  the  left.  It  was  to  be 
feared,  that  this  case  having  advanced  so  rapidly,  and  the  con- 
stitution failing  so  much,  a  fatal  termination  would  take  place 
at  no  very  distant  period ;  although,  at  that  time,  there  were 
no  symptoms  of  a  near  approaching  fatal  event. 

Oct.  1 0.  She  has,  upon  the  whole,  been  considerably  better 
in  her  general  health  and  spirits ;  the  gentlest  means  having 
been  used — Two  or  three  doses  of  three  grains  of  compound 
ipecacuanha-powder  daily,  and  a  small  dose  of  castor-oil  occa- 
sionally to  regulate  the  bowels,  with  very  careful  attention  to 
the  diet.  Latterly,  however,  she  has  suflfered  a  good  deal 
from  the  tumor  and  its  pressure ;  and  on  one  occasion,  about 
a  month  ago,  she  complained  of  much  pain  in  the  upper  part 
of  the  left  side  for  a  day  or  two,  which  went  oft'  suddenly, 
with  a  feeling  of  something  bursting  or  moving  quickly  from 
its  place.  It  was  therefore  determined  to  draw  oft*  the  fluid 
by  paracentesis :  and  a  trochar  having  been  used  in  the  left 
side,  six  pints  of  fluid  were  drawn  oft'.  It  was  as  thick  as  pea- 
soup,  and  of  a  pink  colour,  looking  very  much  like  pus  tinged 
with  blood.  She  bore  the  operation  well,  and  the  relief 
afforded  was  of  the  most  marked  kind.  The  appetite,  which 
had  been  almost  gone,  returned,  even  in  excess.  No  un- 
pleasant symptom  took  place  ;  and  in  about  a  week  she  got 
upon  a  solii,  and  in  a  few  days  more  was  in  the  drawing-room. 

Nov.  6.  I  found  her  walking  about  the  drawing-room  : 
tongue  less  red:  pulse  below  100:  countenance  (K'cidfdly 
improved  :  abdomen  a  good  deal  enlarged. 

Dec.  3.  She  was  greatly  emaciated,  and  particularly  for  the 
hist  fortnight  had  been  sutt'oring  a  return  of  all  her  pains  and 
all  her  worst  symptoms ;  and,  at  a  consultation^  it  was  deter- 
mined to  have  recourse  iigaln  to  paracentesis,  as  a  means  of 
aftbrding  teujporary  relief.  About  six  pints  of  thick  pink- 
coloureil  fluid  were  taken  away  with  some  difticulty,  owing  to 
the  fre<|uent  obstruction  of  tiie  canuliu 

Tor  two  days  aft<'r  the  operation  there  was  a  slight  rally;  bujt 
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then  the  pulse  became  quick ;  pains  came  on  in  the  abdomen ; 
the  hectic  symptoms  returned  ;  the  appetite  failed,  and  sick- 
ness ensued.  She  emaciated  rapidly,  and  on  the  night  of  the 
1 2th  of  December  she  died. 

SECTio  CADAVERis,  Dcc.  14. — The  greatest  emaciation;  the 
abdomen  was  distended  almost  to  the  utmost :  the  integuments, 
from  both  these  causes,  were  excessively  thin ;  and  adhered 
very  generally,  but  not  firmly,  to  the  outside  of  the  sac. 
The  sac  was  remarkably  thin,  and  occupied  the  whole  of  that 
part  of  the  abdomen  which  came  in  sight  on  first  opening 
it.  It  was  also  attached  very  slightly  to  some  of  the  small 
intestines  in  the  left  hypochondrium;  and  the  omentum  was 
stretched  over  the  tumor,  and  closely  attached  to  it.  The 
tumor  was  still  more  closely  attached  to  the  right  side  of  the 
arch  of  the  colon;  where,  indeed,  they  were  firmly  glued 
together  in  a  cerebriform  mass,  which  had  so  far  consumed 
the  natural  parietes  of  the  cyst,  that,  on  detaching  it  from  the 
colon,  no  cyst  was  found,  but  only  the  diseased  portion  which 
adhered  to  the  colon. 

It  was  plain  that  the  whole  mass  of  the  tumor  was  attached 
to  the  Fallopian  tubes  and  the  ligaments  of  the  uterus  on  the 
right  side  ;  and  the  Fallopian  tube  of  that  side  was  drawn  out 
and  stretched  over  the  tumor ;  and  carried  in  this  so  high, 
that  the  fimbriated  extremity  was  attached  to  the  margin  of 
the  right  lobe  of  the  liver. 

All  that  part  of  the  tumor  which  had  felt  so  hard  was  one 
mass  of  cerebriform  matter,  assuming  a  somewhat  lobulated 
form  externally,  and  completely  broken  down  internally. 
This  cerebriform  mass  extended  quite  to  the  liver  and  colon  ; 
and  the  edge  of  the  liver  was  infected  with  it,  in  the  form  of  a 
tuber  of  the  size  of  a  filbert.  The  colon,  though  firmly 
attached  to  the  mass,  did  not  itself  appear  diseased. 

There  were  at  least  two  gallons  of  fluid  removed  fi'om  this 
cyst.  That  which  first  came  away  was  fluid  like  sanguineous 
serum;  but  in  the  lower  part  of  the  cyst  we  had  a  thick, 
gruel -like  matter,  like  that  which  had  been  drawn  oflT. 
But  the  circumstance  which  first  appeared  peculiar  was,  that 
lumps  of  fatty  matter,  not  unlike  masses  of  dripping,  were 
found  floating  in  it :    the  origin  of  these,  however,  was  soon 


254  Dr.  Bright  on  Abdominal  Tumors. 

discovered ;  for  in  the  upper  part  of  the  cyst,  under  the  arch 
of  the  colon,  was  discovered  a  mass  of  hair  and  fat,  evidently 
one  of  the  masses  which  develop  themselves  in  these  struc- 
tures. There  was  still  a  very  curious  tumor  discovered  in  the 
right  iliac  region,  occupying  nearly  the  natural  situation  of 
the  caecum.  It  was  about  the  size  of  the  kidney,  felt  cellu- 
lar, but  with  a  kind  of  cracking  feel  under  pressure :  it  was 
supplied  with  vessels  which  ran  over  the  brim  of  the  pelvis 
towards  the  iliac  vessels,  but  otherwise  did  not  seem  con- 
nected with  any  organ :  it  was  easily  torn  from  its  attach- 
ments ;  and  was  then  found  to  be  a  mass  of  hair  and  bony 
matter,  containing  two  or  three  teeth  with  the  alveolar  pro- 
cesses, and  apparently  divided,  in  part,  into  cells. 

On  the  convex  surface  of  the  liver  was  one  fungoid  mass, 
like  fiingus  ha^matodes,  of  the  size  of  a  marble.  A  firm 
coagulum  was  found  in  one  of  the  veins  on  the  left  side  of 
the  pelvis. 

Carefully  examining  the  uterus,  no  portion  of  an  ovary 
could  be  detected  on  the  left  side  ;  but  on  the  posterior  p.irt 
of  the  broad  ligament,  very  near  to  the  uterus,  was  an  obvious 
discoloured  scar,  with  a  few  grains  of  bony  deposit.  There 
was  likewise  a  very  peculiar  appearance  in  the  upper  portion 
of  the  Fallopian  tube,  which  presented  a  somewhat  bulb-like 
form,  and  seemed  as  if  it  had  been  cut  off  by  previous  ulcera- 
tion. The  kidneys  were  healthy.  The  chest  was  not  ex- 
amined. 


In  the  foregoing  case  is  an  example  of  what  is,  perhaps,  the 
most  malignant  form  of  the  ovarian  tumor — the  true  cerebri- 
form  disease.  Of  the  rapidity  with  which  this  modification  of 
malignant  action  takes  place,  we  have,  occasionally,  most 
striking  examples  in  the  intern;il  organs,  but  more  particu- 
larly in  the  liver ;  and  in  the  ease  before  us,  the  whole  period, 
from  the  first  detection  of  a  tumor  in  the  right  inguinal  region 
to  the  day  when  death  occurred,  with  all  the  extensive 
ravages  we  have  seen,  did  not  exceed  fourteen  months.  The 
cerebriforni  disesise  is,  as  far  as  I  hav<»  observed,  more  apt  to 
oxten<l  from  viscus  to  viscus  by  contiict,  an<l  less  by  what 
iippcars  a  diffused  action  tlirough  the  system,  than  tlie  tru<» 
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scirrhus :  and  this  might  readily  he  expected,  from  the  rapidity 
and  disintegrating  nature  of  its  progress,  which  generally 
gives  much  less  time  than  the  true  schirrus  for  the  system 
to  become  extensively  involved. 

In  this  case,  it  appears  probable  that  at  some  former  period 
disease  had  taken  place  in  the  left  ovary ;  which  had  actually 
been  separated,  and  had  fallen  over  to  the  right  iliac  region, 
where  it  had  become  attached :  and  that  latterly  the  very 
same  morbid  tendency  had  developed  itself"  in  the  right 
ovary ;  but  here  it  had  given  rise  to  the  most  malignant  form 
of  disease. 
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In  the  cases  which  have  now  been  brought  together,  we 
trace  the  history  of  the  ovarian  tumor  through  a  great  portion 
of  the  varieties  it  presents ;  and  we  find  examples  of  most  of 
the  more  striking  circumstances  which  occur  in  the  progress 
of  the  disease,  and  of  many  of  the  events  on  which  its  fatal 
termination  depends. 

In  the  first  place,  we  have  instances  referred  to,  in  which 
simple  cysts  have  been  found  attached  to  the  ovaries  and 
uterine  appendages,  which  have  presented  no  character  of 
malignancy,  nor   any  apparent  tendency  to  rapid   increase. 
Cases  are  likewise  stated  by  authors,  where  tumors  bearing 
an  equal  and  smooth  surface  have  existed  for  a  very  conside- 
rable length  of  time,  even  for  many  years,  without  interfering 
much  with  the  healthy  functions.     Well-authenticated  cases 
are  on  record,  where  such  tumors  have  apparently  been  rup- 
tured internally  by  accidental  blows,  and  the  accumulation  has 
never  again  taken  place.     There  is  reason  to  believe,  in  cases 
of  this  kind,  and  in  some  of  those  in  which  the  tumor  has 
been  emptied  by  operation  an  almost  indefinite  number  of 
times,  without  aggravation  of  the  symptoms,  that  the  disease 
has  consisted  of  an  accumulation  of  fluid  in  a  simple  cyst, 
without  any  tendency  to  a  specific  or  a  malignant  action ;  but 
whether  these  collections  of  fluid  are  to  be  considered  as 
belonging  to  simple  serous  cysts,  to  non-malignant  disease  of 
the  Graafian  vesicles,  or  to  dropsies  of  the  Fallopian  tube, 
remains  doubtful ;   and  it  is  even  possible  that  a  certain  pro- 
portion of  these  cases,  as  well  as  of  reported  cures  by  othor 
remedies,  may  be  set  down  as  instances  of  erroneous   dia- 
gnosis ;  for  there  is  no  question  that  the  diagnosis  is  not  always 
obvious ;    and  there  is  one  class  of  cases  more  particularly 
liable  to   lead   the   unwary   and   inexperienced    into    error 
respecting  the  disappearance  of  an  abdominal  tumor  ; — I  mean, 
cases  of  hysterical  distention  of  the  bowels :    for  although  the 
swelling  in  these  cases  is  essentially  tympanitic,  yet  occasion- 
ally, from  the  singular  way  in  which  the  intestines  are  par- 
tially distended,  and  remain  so  for  days  and  weeks  at  a  time, 
they  sometimes  give  completely  the  forms  of  tumors ;    an<l 
sometimes  «'von   indistinct  fluctuation   may   arise   from   fluid 
faeces,  or  even  from  tiie  co-existence  of  a  distended  bladtler; 
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and  sometimes  the  larg-e  accumulation  of  hardened  faeces  has 
led  to  a  belief  of  a  more  solid  tumor.  And  to  shew  that  such 
a  solution  is  not  altogether  hypothetical,  I  shall  insert  the  fol- 
lowing example. 

Case  26, 

Hysterical  distention  of  the  bowels,  mistaken  for  ovarian  tumor  ^ 
— Operation  to  attempt  its  remc/val. 

Susannah  Jose,  aged  30,  said  to  have  been  ill  for  two  years, 
was  admitted,  under  my  care,  into  Charity  Ward,  Sep- 
tember 29,  1824,  complaining  of  abdominal  pain  and  some 
hysteric  symptoms.  She  had,  in  the  middle  line  of  the  abdo- 
men, about  half  way  between  the  umbilicus  and  the  sjonphysis 
pubis,  an  unhealed  scar  of  about  three  inches  in  length.  The 
deeper  part  of  the  wound  had  united  ;  and  it  was  filling  up  by 
granulation,  as  was  a  portion  of  the  external  part,  at  each  end 
of  the  scar.  It  was  evidently  an  incised  wound :  and  the 
account  she  gave  was,  that  her  abdomen  being  swollen,  as  it 
was  at  the  time  she  had  formerly  been  in  the  hospital,  a  sur- 
geon proposed  to  her  the  excision  of  a  tumor  which  produced 
this  swelling;  and  that,  with  two  assistants,  he  prepared  to 
perform  the  operation,  and  made  a  free  incision  into  the  ab- 
dominal cavity;  but,  finding  that  there  was  no  tumor,  brought 
the  wound  together;  which  now,  after  the  lapse  of  several 
weeks,  was  as  we  saw  it.  The  woimd  healed  completely,  under 
common  treatment;  but  her  health  remained  in  a  most  un- 
satisfactory state,  both  from  the  frequent  tendency  to  diarrhoea, 
and  from  the  succession  of  pains,  with  occasional  puffing  up  of 
the  abdomen,  of  which  she  was  the  subject;  so  that  she  re- 
mained in  the  hospital  till  the  28th  of  December. 

Djiring  this  long  confinement,  the  pains  in  the  right  and 
left  sides  of  the  abdomen  frequently  led  her  to  request  the 
application  of  leeches  and  cupping  to  these  parts.  Blisters 
were  also  applied :  but  the  chief  remedies  employed,  and 
which  always  proved  most  useful,  were  such  as  her  hysteric 
symptoms  were  constantly  suggesting.  The  tumor  of  the 
abdomen  varied  a  good  deal ;  and  was,  on  one  or  two  occa- 
sions, reported  to  have  subsided  entirely. 

I  may  mention  further,  that  I  had  seen  this  young  woman 
Vol.  III.  s 
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many  years  before,  when  she  was  in  Guy's  Hospital  for  a 
supposed  abdominal  tumor,  under  Dr.  Marcet ;  who,  however, 
soon  discovered  its  hysteric  character ;  though,  certainly,  the 
abdomen  bore  a  very  peculiar  appearance,  strongly  resem- 
bling an  encysted  tumor :  but  there  were  connected  ^vith  this 
supposed  tumor  so  many  other  ailments,  embracing  fits  of 
hysterics,  epilepsy,  paralysis,  abdominal  and  lumbar  pains,  so 
varied  and  so  changing,  that  a  little  observation  was  sufficient 
to  convince  any  experienced  person  of  its  real  character. 


By  far  the  larger  number  of  the  cases  in  the  foregoing  series 
are,  however,  to  be  referred  to  diseases  of  a  very  different 
character,  connected  with  a  much  more  disastrous  history. 
A  tumor  is  observed  arising  from  one  side  of  the  pelvis ;  and 
is  perhaps  scarcely  noticed,  till  it  has  already  ascended  half 
way  to  the  umbilicus.  Its  progress  is  moderately  rapid ;  so 
that,  in  the  course  of  the  first  year  or  eighteen  months,  it  has 
risen  above  the  umbilicus,  has  spread  to  the  other  side,  or  has 
perhaps  apparently  filled  the  abdomen,  the  surface  of  which 
presents  a  network  of  distended  veins,  owing  to  the  pressure 
on  the  internal  vessels.  Fluctuation,  which  at  first  was  indis^ 
tinct,  has  become  very  obvious  and  general;  so  that  in  vain  do 
we  seek,  by  percussion,  for  the  sounds  of  hollow  viscera,  till 
we  pursue  the  examination  quite  into  the  lumbar  region  of 
the  opposite  side ;  and  within  six  months  more,  the  pressure 
occasioned  on  every  side  renders  it  almost  indispensable  tliat 
the  fluid  should  be  drawn  off.  This  fluid  is  glairy,  or  muci- 
laginous, or  dark,  or  turbid,  or  loaded  with  cholesterine. 
When  the  fluid  is  nearly  withdrawn,  floating,  as  it  were, 
in  the  flaccid  abdomen,  one  or  perhaps  two  or  three  hard 
bodies  are  discovered ;  one  round ;  another  flat,  and  shaped  like 
a  placenta.  The  fluid  now  accumulates  still  more  rapidly.  In 
a  few  months  it  must  again  be  drawn  oflF.  Its  character  is  often 
changed  :  it  is  more  gelatinous  or  more  opaque,  sometimes 
becoming  puriform ;  or  it  is  mingled  with  blood  or  ccrebri- 
form  matter.  Operfition  succeeds  to  operation,  with  dimi- 
nished intervals ;  the  constitution  sympathizes ;  and,  after  a 
limited  number  of  months  or  years,  the  patient  sinks,  exhausted 
by  weakness,  overcome  by  inflammation,  or  worn  out  by  pain. 
Nothing  can  bespeak  more  plainly  a  disease  differing  widely 
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in  character  from  the  simple  cyst,  or  from  any  accidental  col- 
lection of  serous  fluid. 


From  a  consideration  of  the  cases  which  have  been  now 
adduced,  and  others  bearing  on  the  point,  we  shall  find  that 
the  DIAGNOSIS  is  not,  for  the  most  part,  difficult,  as  regards  the 
encysted  character  of  the  accumulation  generally ;  but  it  is  by 
no  means  easy,  and  is  sometimes  impossible,  to  distinguish 
between  the  simple  and  the  compound  cyst ;  because  the  secon- 
dary nodules  are  often  very  small,  in  comparison  with  some 
larger  cyst ;  and  are  so  situated,  as  to  be  quite  undiscovered 
till  the  fluid  has  been  drawn  off;  and  occasionally  so  small, 
as  not  even  to  be  felt  when  the  cyst  has  been  emptied. 

Tlie  circumscribed  extent  of  the  tumor,  and  consequently 
of  the  fluctuation,  distinguishes  all  ovarian  cysts,  in  the  early 
stages,  from  ascites.     The  fluctuation,  uninterrupted  by  the 
intestines  in  any  part,  distinguishes  the   disease   in  more  ad- 
vanced cases.    The  lateral  situation  of  the  tumor,  in  the  early 
stages,  distinguishes  it  from  pregnancy  in  the  normal  state  of 
the  viscera.    Its  duration  distinguishes  it  in  the  more  advanced 
stages :  the  suppression  of  the  catamenial  discharge  adds  proba- 
bility to  the  existence  of  pregnancy ;  but  there  is  no  certainty 
to  be  derived  from  this  indication ;  as  in  ovarian  disease  the 
catamenia  are  sometimes  regular,  sometimes  irregular,  some- 
times wanting :  alterations  in  the  mammae  are  likewise  uncer- 
tain indications ;  and  in  doubtful  cases,  nothing,  except  exami- 
nation by  the  vagina,  can  give  tolerable  certainty ;  and  then 
the  shortened  cervix,  and  the  weighty  feel  of  the  uterus,  would 
decide  the   question  in  favour  of  that  organ.     From  the  ma- 
lignant disease   of  the  fimdus  of  the  uterus,  the  situation  will 
in  part  distinguish  it :    the  hardness  of  the  tumor,  and  the 
peculiar  abrupt  nodules  which  the  diseased  uterus  presents, 
contrast  well  with  tlie  soft  and  yielding  feel  which  the  subsidiary 
tumors  of  the  compound  ovarian   cyst  usually  afford.     Tlie 
origin  of  these  cysts  from  the  pelvis  generaUy  distinguishes 
them  from  all  tumors  of  the  abdomen,  except  diseases  of  the 
uterus,  or  a  thickened  or  distended  bladder ;  and  the  central 
situation  of  both  these  viscera  suffices,  for  the  most  part,  to 
fix  disease  upon  them,  when  it  exists. 

82 
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When  par<acentesis  has  been  performed,  the  obvious  charac- 
ter of  the  fluid  which  is  drawn  off  will  generally,  in  doubtful 
cases,  prove  a  guide  (pp.  187,  193,  200,  &c.) ;  and  it  appears 
probable  that  the  chemical  composition  of  the  fluid  (see  page 
210)  may  be  further  brought  in  aid  of  our  diagnosis.  Where  the 
disease  has  assumed  a  very  malignant  character,  we  shall  some- 
times derive  information  of  this  fact  from  the  hard  subcutaneous 
knots  which  are  developing  themselves  in  the  cellular  mem- 
rane  (pp.  194,  243,  246,  250)  :  and  when  it  is  of  importance, 
with  a  view  to  the  performance  of  an  operation,  to  be  made 
aware  of  adhesions  between  the  tumor  and  the  parietes,  the 
peculiar  feel  derived  from  pressing  the  hand  on  the  parts, 
when  the  adhesion  has  taken  place,  will  in  some  cases  be 
instructive.     (Case  10.) 

There  are  occasional  complications,  which  it  is  not  easy  to 
meet  by  any  general  rules,  but  which  attentive  investigation 
will  greatly  tend  to  unfold;  as,  for  instance,  diseases  of  the 
other  viscera — as  the  kidney,  or  the  spleen,  or  the  liver — 
pushing  the  impregnated  uterus  to  one  side,  and  thus  disguis- 
ing the  real  cause  of  the  increasing  bulk  of  the  abdomen ; 
or  impregnation  taking  place  during  the  existence  of  an  ovarian 
tumor,  and  obscuring  the  nature  of  both ;  or  the  combination 
of  ascites  with  ovarian  dropsy,  more  particularly  should  that 
ascites  have  assumed  a  chronic  form  and  be  accompanied  by 
thickened  peritoneum ;  or  even  such  chronic  ascites  uncom- 
bined  may  be  easily  confounded  with  the  ovarian  dropsy ;  or, 
lastly,  such  a  condition  of  the  cyst,  that,  owing  to  communica- 
tion between  it  and  the  substance,  gas  is  allowed  to  enter,  or 
is  generated  in  the  cyst ;  in  which  case  the  tympanitic  sound 
of  the  tumor  would  almost  necessarily  lead  us  into  error  as 
to  its  nature,  were  we  not  assisted  by  the  history.  (Case  IS.) 

Of  such  occasional  complications  I  would  willingly  adduce 
instances,  but  that  the  length  to  which  this  communication 
has  already  been  protracted  renders  it  impossible  to  add 
more  details.  I  may  however  observe,  that  in  Plate  X.  Fig.  7, 
will  be  found  a  small  sketch  of  an  ovarian  cyst,  which,  being 
complicated  with  a  diseased  condition  of  the  peritoneum  from 
its  thicknesH  preventing  the  intestines  from  floating,  sprviui 
to  disguise  a  case  of  ascites,  and  to  lead  to  the  belief  that 
the  accumulation  was  ovarian,  for  a  period  of  Uvn  or  three 
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years,  duriu":  which  the  patient  was  tapped  twelve  or  thirteen 
times ;  and  it  was  not  till  her  death  afforded  an  opportunity  of 
examining  the  general  texture  of  the  peritoneum,  that  its  true 
nature  was  discovered, — And  I  will  likewise  briefly  mention, 
that  a  case  occurred  to  me,  of  which  I  have  the  notes,  where  a 
woman  was  admitted  with  abdominal  tumor  of  long  standing, 
and  ha\dno-  a  completely  ovarian  history,  but  which  she  stated 
to  have  increased  lately,  and  from  finding  that  the  breasts 
were  now  secreting  milk,  I  was  led  to  suspect  the  possi- 
bility of  pregnancy:  however.  Dr.  Ashwell  examined  by 
the  vagina,  and  no  alteration  was  discoverable  in  the  neck  of 
the  uterus.  The  tumor  went  on  increasing,  on  one  side  more 
pai'ticularlv ;  and  in  four  months  after,  I  again  requested  Dr. 
Ashwell  to  examine  :  and  he  then  had  no  doubt  that  pregnancy 
was  advancing;  and  shortly  afterwards  the  motions  of  the 
child  became  very  perceptible  to  the  hand  placed  externally. 
In  due  time  she  was  removed  into  another  ward ;  had  a  natural 
and  easy  labour ;  but  the  ovarian  tumor  remained  unaltered  ; 
and  she  was  transferred  back  again,  under  my  care. 

With  regard  to  our  prognosis,  the  ultimate  prospect  is, 
certainly,  most  unfavourable.  We  find,  in  the  cases  above 
recorded,  that  the  malignant  ovarian  tumor,  left  to  itself, 
often  destroys  life  in  a  short  time,  partly  by  irritation,  but 
probably  in  a  great  degree  by  the  mechanical  pressure  it 
exerts  (Cases  10  and  11).  That  if  paracentesis  is  performed, 
life  may  be  prolonged ;  but  that  sometimes,  from  the  inflam- 
mation excited  by  the  circumstances  attending  the  operation 
(Cases  6,  12,  14,  15,  17,  &c.),  and  sometimes  without  any  dis- 
cernible inflammation  (Case  9),  death  takes  place.  That  in 
other  cases,  the  malignant  disease  seems  to  undermine  the 
constitution,  and  gradually  leads  to  a  fatal  result.  (Cases 
23,  24,  25,  26.)  That,  occasionally,  the  internal  rupture  of 
the  cyst  produces  death.  (Cases  16,  18,  19.)  But  still,  with 
such  a  discouraging  prognosis  before  us,  we  have  every  reason 
to  feel  that  the  interposition  of  our  remedial  means  is  pro- 
ductive of  great  alleviation,  and  is  capable  of  prolonging  life  ; 
and  although  the  duration  of  this  disease  is  often  limited  to 
months,  and  still  more  frequently  to  a  very  few  years,  yet 
instances  are  not  wanting,  in  which  ten,  twelve,  or  a  still 
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greater  number  of  years  have  been  passed  in  tolerable  com- 
fort :  and  in  giving  our  prognosis,  we  should  suffer  ourselves 
and  our  patients  to  have  the  full  benefit  of  the  hope  which 
such  cases  are  calculated  to  inspire. 


I  believe,  as  far  as  cure  is  concerned,  the  malignant  ovarian 
dropsy  admits  of  none ;  unless  we  may  consider  the  excision  of 
the  tumor  in  that  light :  and  this  must  ever  be  so  doubtful  an 
operation,  surrounded  by  so  much  darkness,  and  attended 
with  so  much  danger,  that  I  can  only  look  upon  its  happy 
event  as  the  fortunate  result  of  a  bold  and  hazardous  enter- 
prise, which  should  not  tempt  us  to  adopt  it  as  a  rule  of 
practice.  When  we  consider  the  nature  of  the  affection,  we 
are  at  once  prepared  to  find  that  all  remedies  specifically 
directed  to  its  cure  will  prove  useless.  It  is  truly  a  malignant 
disease ;  and  though  it  usually  assumes  one,  and  that  a  milder 
modification,  in  preference  to  the  rest,  is  not  unfrequently 
found  degenerating  into  the  worst  and  most  destructive  forms 
of  the  fungous  and  cerebriform  cancer ;  and  it  undergoes 
those  changes  by  such  insensible  degrees,  that  it  is  impossible 
to  draw  the  line,  and  deny  a  malignant  character  to  one,  while 
we  grant  it  to  the  others.  But  though  we  confess  that  we  have 
no  remedies  to  act  directly  upon  the  disease,  a  good  deal  may 
undoubtedly  be  done  in  regulating  the  various  processes  of 
the  economy,  so  as  to  maintain  the  general  health  in  a  state 
unfavourable  to  the  rapid  development  of  the  disease  ;  and 
for  this  purpose  we  ,have  to  reinstate  the  natural  secretions, 
to  subdue  excessive  action  whether  local  or  general,  and  to 
maintain  the  strength.  It  is  not  necessary,  in  this  place,  to 
enter  into  all  the  minutiie  of  such  treatment — it  is  enough 
to  say,  that  occasional  local  bleedings,  blistcrings,  and  couuter- 
irritation,  mild  bitters  and  tonics,  the  taraxacum  and  the 
sarsaparilla,  the  alkalies,  and  a  variety  of  other  remedies, 
with  conium,  hyoscyamus,  and  different  narcotics,  afiord  the 
means,  when  varied  according  to  circumstances,  of  preventing 
inflammatory  action ;  of  allaying  the  irriUition,  whiih  is  often 
discoverable  by  the  pulse,  and  sometimes  by  the  expressions 
of  pain ;  and  at  the  same  time  of  iissisting  to  maintain  the 
powers  of  the  system. 

Iodine   is   one   of  tbr    i<'medirs   whirli    have    licen    much 
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recommended  by  some  writers ;  but  if  administered,  it  must  be 
done  witb  all  that  precaution  which  naturally  suggests  itself, 
when  employing  a  remedy  capable  of  promoting  the  absorption 
of  the  natural  structures,  fully  as  much  as  it  does  of  those  tis- 
sues dependent  upon  malignant  disease,  and  which  sometimes 
leads  to  the  most  alarming  state  of  nervous  depression. 

Dr.  Barlow,  of  Bath,  has  published  some  cases,  in  which 
repeated  bleedings  from  the  arm,  with  leeching  and  cupping, 
seemed  to  have  retarded  the  progress  of  the  swelling,  and 
almost  anticipated  that  proof  of  the  existence  of  the  ovarian 
disease  :  but  I  must  confess,  that  however  influential  remedies 
may  be  in  preventing  the  yet  unformed  disease,  or  in  check- 
ing its  progress,  I  am  always  inclined  to  look  with  doubt 
upon  cases  of  supposed  cure  after  the  disease  is  once  con- 
firmed; as  I  think  there  is  reason  to  suppose,  that,  from 
its  very  beginning,  its  character  is  often  truly  specific  and 
malignant. 

In  the  midst  of  our  attempts  to  retard  the  progress  of  the 
disease,  the  question  of  paracentesis  presents  itself.  There 
are,  I  believe,  a  few  instances  on  record,  where  this  operation 
has  apparently  been  followed  by  complete  cure :  there  are  cer- 
tainly cases  in  which  the  rupture  of  the  cyst  internally  has  been 
followed  by  no  re-accumulation  of  the  fluid :  but  whether,  in 
these  cases,  the  disease  has  been  any  thing  more  than  a  simple 
serous  cyst,  is  doubtful.  We  have,  however,  at  all  events,  great 
reason  to  believe,  that,  in  some  cases  of  a  truly  malignant  cha- 
racter, an  individual  cyst  has  contracted  after  the  fluid  has 
been  withdrawn,  though  other  cysts  in  the  same  diseased  mass 
have  rapidly  increased  (Case  7).  These  considerations  might 
lead  to  an  expectation  that  paracentesis  would  prove  more 
than  a  merely  palliative  remedy ;  but,  unfortunately,  this  con- 
clusion is  not  countenanced  by  experience  ;  and  although,  by 
some  rare  combination  of  circumstances,  the  withdrawal  of  the 
fluid  may  be  followed  by  a  long  respite,  or  even  an  apparent 
cure,  yet  we  cannot  look  upon  it,  generally,  in  any  other 
light  than  as  a  means  of  present  relief — It  is,  however,  an 
operation  to  which  we  must  in  many  cases  have  recourse,  if 
we  would  prolong  the  lives  of  our  patients;  and  one  or  two 
important  questions  present  themselves  in  connection  with  it: 
first,  m  to  the  time  ;  and  then  as  to  the  manner  of  performing 
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the  operation.     As  to  the  time,  it  may  be  done  early,  while 
yet  the  tumor  is  small,  and  just  rising  from  the  pelvis :  it 
may  be  done  when  the  tumor  is  become  large,   occupying 
apparently  the  whole  abdomen,  but  still  attended  by  no  great 
inconvenience,  nor  affording  any  apparent  obstruction  to  the 
action  of  the  viscera,  or  the  abdominal  circulation  :  or,  thirdly, 
it  may  be  deferred  till  the  inconvenience  is  become  very  great, 
the  stomach  compressed,  the  intestines  impeded,  and  the  chest 
encroached  upon.     Of  the  two  first  of  these  I  have  very  little 
experience ;  partly  because  cases  of  this  kind  are  not  generally 
brought  under  the  notice  of  the  physician  in  the  early  stages 
of  their  progress;  and  partly,  because  I  always  feel  reluctant 
to    recommend   an   operation,  and   the   patient  is   unwilling 
to  submit  to  one,  when  there  is  no  obvious  necessity,  and 
when  there  is  no  imminent  inconvenience  to  be  removed. 
Besides  this,  our    diagnosis  is  more  certain  as  the  disease 
becomes  more  advanced ;  and  the  operation  is  connected  with 
less  hazard  at  the  time,  and  probably  less  danger  from  after- 
inflammation.    Although,  therefore,  I  have  had  but  very  little 
experience  in  early  operation,  yet,  as  I  see  no  reason  to  suppose 
that  by  drawing  off  the  fluid  we  shall  change  the  malignant 
nature  of  the  disease,  but  may  probably  accelerate  its  progress, 
I  do  not  think  it  advisable  to  have  early  recourse  to  paracentesis. 
I  have  been  much  more  in  the  habit  of  abstaining  from  ope- 
ration, as  long  as  the  patient  herself  feels  no  urgent  incon- 
venience ;   provided  there  is  no  direct  evidence,  in  the  inter- 
ruption of  functions,  that  the  pressure  is  doing  essentisd  in- 
jury.    The  timidity  of  some  patients,  however,  will  render  it 
necessary  to  interpose  with  strong  advice;   for  there  is  no 
doubt  that  death  will  take  place,  and  sometimes  rai)idly,  from 
the  effects  of  the  pressure,  and  the  irritation  of  the  unrelieved 
tumor;  as  was  exemplified  in  Cases  10  and  11:    and  I  con- 
ceive that  the    time   for  the   operation  is  arrived  when  the 
tumor   pretty  fairly   occupies  a  large    portion  of  the  abdo- 
men, giving  the  appearance  of  pregnancy  advanced  to  the 
last    months,    and    before    any   material    mischief  seems   to 
tlireaten,  either  to  the  surrounding  viscera  or  to  the  parietes 
of  the  tumor  itself:  for  there  can  be  little  doubt  that  the 
forcible    distention    of  the    sac,   contintied  beyond  a  certain 
limit,  will  endanger  its  inner  surface,  and  perhaps  prove  one 
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cause  for  those  iJcerative  changes  which  often  take  place 
and  are  the  source  of  great  constitutional  irritation,  and  of 
de  ath,as  seen  in  several  of  the  foregoing  dissections. 

Supposing  the  period  for  performing  the  operation  to  be 
agreed  upon,  another  question  arises,  as  to  the  part  in  which 
the  puncture  should  be  made.  As  the  tumor  is  probably  one 
of  complicated  structure,  we  must,  by  the  hand,  and  by  per- 
cussion, ascertain,  as  far  as  possible,  the  part  in  which  the 
parietes  are  yielding,  and  in  which  the  fluid  is  chiefly  accumu- 
lated :  for  I  have  known  instances  in  which  the  operator  has 
been  foiled,  and  even  obliged  to  make  a  second  puncture,  from 
having  pushed  the  trochar  into  a  solid  mass :  and  even  when 
distinct  fluctuation  has  been  ascertained,  the  thickness  of  the 
fluid  has  sometimes  prevented  its  passing  by  the  puncture ;  or, 
by  opening  into  some  secondary  cyst,  a  few  ounces  only  have 
been  dra^vn  off,  to  the  great  disappointment  of  the  patient, 
who  had  made  up  her  mind  to  the  operation  under  the  full 
expectation  of  being  relieved  of  a  large  part  of  the  burden 
with  which  she  was  oppressed.  In  one  of  the  foregoing 
cases  (Case  15),  another  source  of  disappointment  has  been 
seen,  from  the  trochar  passing  into  a  firm  band  formed 
by  the  broad  ligament  and  the  Fallopian  tube  stretched 
over  the  tumor;  and  affording  such  resistance,  that  the 
instrument  pushed  the  parietes  of  the  tmnor  before  it ;  and 
when  withdrawn,  under  the  belief  that  it  has  gone  deep  into 
the  cyst,  no  fluid  escaped.  Very  attentive  manual  examina- 
tion might  possibly,  in  general,  prevent  such  an  accident;  and 
there  is  scarcely  any  rule  by  wliich  the  operator  can  be 
directed,  as  these  bands  may  cross  the  tmnor  in  various  di- 
rections: and  in  one  of  the  cases  mentioned  in  this  paper 
(Case  26),  it  actually  ran  to  be  attached  to  the  lobe  of  the 
liver. 

It  is  right,  before  operating,  to  be  quite  sure  that  the 
bladder  is  empty ;  and,  of  course,  enlarged  veins  must  be  care- 
fully avoided :  and,  in  general,  it  will  be  right  to  examine  the 
state  of  the  uterus  per  vaginam;  more  particularly  if  it  be  the 
first  time  that  the  operation  has  been  performed.  Should  the 
sensation  given  by  pressure  on  the  abdomen  lead  to  the 
belief  that  adhesions  have  taken  place  between  any  portion  of 
the  cyst  and  the  parietes,  it  will  be  well  to  stdect  this  part  for 
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the  operation,  as  we  shall  thus  avoid  one  important  source 
of  danger — the  escape  of  a  portion  of  fluid  into  the  abdominal 
cavity :  and  if  in  any  case  we  might  allow  of  a  fistulous  open- 
ing being  established,  this  is  it.    (Case  8,) 

Another  very  important  point,  is  the  quantity  of  fluid  which 
should  be  drawn  away.  Some  there  are  who  think  that  it  is 
most  advisable  to  take  away  but  a  small  portion  of  the  whole, 
just  sufficient  to  relieve  the  urgent  oppression ;  supposing 
that  by  this  means  the  cyst  is  more  likely  to  contract,  and 
believing  that  the  fluid  does  not  re-accumulate  so  rapidly  in 
this  case  as  where  the  distending  contents  are  at  once  with- 
drawn. On  the  whole,  however,  I  generally  recommend  that 
as  much  of  the  fluid  as  possible  should  be  removed  ;  because  I 
dread,  above  every  other  danger,  that  of  a  portion  of  the  fluid 
escaping  into  the  peritoneum ;  of  which  we  run  a  great  risk,  if 
the  wounded  parietes  of  the  tumor  fall  in  upon  a  considerable 
quantity  of  fluid :  and  in  order  to  avoid  this  still  further,  a 
regular  gentle  pressure  should  be  maintained,  as  is  usual 
during  and  after  the  operation  in  ascites;  and  for  some  days 
the  most  perfect  tranquillity  should  be  enjoined,  the  patient 
being  treated  like  one  who  is  recovering  from  labour. 

There  are  other  diseases  to  which  the  ovaries  are  subject ; 
some  of  which  produce  manifest  tumors,  ascending  from  the 
pelvis ;  and  are  therefore  by  no  means  foreign  to  the  subject 
of  the  present  communication.  Most  of  the  enlargements  of 
the  ovaries  would  appear  to  be  dependent  on  malignant  disease; 
such,  for  instance,  as  the  cellular  enlargement,  of  which  mention 
has  been  made  in  Case  4,  and  of  which  a  sketch  may  he  seen 
in  Plate  X.  Fig.  5  :  so  likewise  the  deposit  of  bony  matter  in 
the  ovary,  which  I  have  seen  associated  with  the  fibrous  tu- 
bercle of  the  uterus.  But  in  one  rather  reinarkablo  specimen 
in  Guy's  Museum,  both  the  ovaries  are  enlarged  to  the  size 
of  the  kidneys,  and  are  of  a  solid  fleshy  consistence.  They 
had  formed  distinct  tumors  above  the  pubes ;  but  whether  they 
ought  to  be  considered  malignant  or  scrofulous,  it  is  difficult 
to  determine  :  certain  it  is,  however,  that  their  solid  structure 
bears  no  analogy  to  any  thing  we  usually  see  ji88ociate<I  with 
malignant  disease  in  this  organ.  The  short  history  which 
accompanied  this  preparation,  in  a  letter  addressed  to  the 
late  Mr.  Stocker  of  Guy's  Hospital,  is  worth  preserving ;  and 
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with  it  I  will  conclude  my  present  communication  on  abdo- 
minal tumors. 

"  The  woman  had  borne  children ;  and  when  passed  the 
"  menstrual  period  of  life,  was  seized  with  pains  which  were 
"  referred  to  the  uterus.  These  continued  more  or  less 
"  acute  for  two  months,  when  a  considerable  indurated  sub- 
"  stance  was  perceptible  in  the  regio  pubis ;  referable  (as 
'•  was  considered)  to  a  morbid  state  of  the  uterus.  After 
"  this  time,  a  difficulty  in  making  water  added  greatly  to 
**  her  sufferings ;  indeed  it  amounted  to  inability,  in  the 
"  erect  position  of  the  body ;  but  the  recumbent  posture  sen- 
"  sibly  removed  the  only  impediment  to  its  discharge.  From 
*'  anxiety,  which  her  intolerable  pain  induced,  or  from  a  com- 
**  bination  of  circumstances,  she  became  the  most  emaciated 
"  object  I  ever  witnessed.  Jaundice  supervened,  attended 
"  with  ascites ;  and  in  this  precarious  situation,  some  one, 
*'  being  consulted,  took  up  the  idea  of  its  being  a  scirrhous 
*'  liver,  and  recommended  a  moderate  ptyalism  to  be  raised 
*'  and  supported.  The  hardened  substance  before  mentioned 
*'  was  considered  by  him  as  a  continuation  of  the  liver.  Mer- 
**  cury,  however,  was  only  given  in  small  quantity ;  and  soon 
"  after  she  began  its  use,  death  closed  the  scene. 

"  I  solicited  an  examination  of  the  body;  and  have  sent  you 
"  the  enlarged  ovaries.  (Plate  X.  Fig.  8.)  The  liver  was 
perfectly  sound." 
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PLATE  I. 

Pig.  1.  Diagram,  shewing'  the  gradual  enlargement  of  a  tumor  of 
the  right  ovary,  till  at  length  it  fills  a  large  portion  of  the  abdominal 
cavity,  forcing  the  intestines  into  the  lumbar  regions,  where  they 
may  be  recognised  by  percussion.    (Pp.  187,  203.) 

Fig.  2.  Sketch,  drawn  upon  a  stencilled  outline,  to  illustrate  the 
indications  derived  chiefly  by  the  touch,  in  a  case  of  compound 
ovarian  cyst.  (P.  186.) 
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PLATE  II. 


Fig.  1.  represents  a  portion  of  the  uterus,  with  the  Fallopian  tube 
and  one  of  the  ovaries,  beneath  the  peritoneal  coat  of  which  a  cyst  of 
the  size  of  an  eg^  was  developed  ;  apparently,  the  early  stage  of  a  true 
malignant  orarian  tumor.     (Case  3.  p.  192. 

Fig.  2.  A  section  of  the  ovary  and  cyst,  represented  in  Jig.  I. 
shewing  its  partial  division  by  septa.  It  was  filled  with  a  glairy 
fluid,  of  wliich  the  analysis  is  given  in  page  193 ;  but  whether  it 
originated  in  the  cellular  tissue  of  the  ovary,  or  in  one  of  the  Graafian 
vesicles,  is  uncertain  ;  the  peritoneal  coat  of  the  ovary  may  be  traced 
a  short  way  over  its  surface,  before  it  becomes  lost  in  the  cyst  itself. 
One  of  the  Graafian  vesicles  is  seen  in  a  diseased  state ;  and  the  same 
was  observed  in  the  ovary  of  the  opposite  side. 
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PLATE  III. 


Represents  one  of  the  diseased  masses  which  are  frequently  found 
connected  with  the  parietes  of  the  large  cysts  of  ovarian  dropsy.  It 
projects  from  the  inner  surface  of  the  cyst,  originating  between 
its  laminae :  and  a  process  of  sloughing  having  taken  place  in  the 
lamina  by  which  it  was  retained,  a  crescentic  margin  is  seen  formed 
around  it,  with  a  clean  firm  edge.  The  diseased  mass  was  itself  a 
fungoid  growth,  probably  formed  originally  of  more  transparent 
cysts  filled  with  glairy  mucus,  now  become  opaque  and  cerebriform. 
(Case  5.  p.  199.) 
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PLATE  IV. 

Fig.  1.  The  incipient  stage  of  a  tumor  analogous  to  that  repre- 
sented in  Plate  III.  and  taken  from  the  same  ovarian  cyst.  In  this 
case,  the  inner  lamina  had  been  divided  by  the  scalpel.  A  tenacious 
mucus  distended  the  cavity  ;  but  when  this  was  removed,  a  trans- 
parent vascular  cyst  was  seen  projecting  from  the  bottom.  (Case  5. 
p.  198.) 

F%,  2.  A  portion  of  the  internal  surface  of  a  large  malignant 
ovarian  cyst,  shewing  a  peculiar  but  not  unusual  reticulated  appear- 
ance, apparently  the  result  of  the  thickening  of  cellular  tissue ;  and 
between  the  meshes  may  be  seen  occasionally  small  cysts  projecting. 
(Case  6.  p.  202.) 
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PLATE   V. 

Represents  a  mass  of  cysts  included  between  the  layers  of  a  large 
ovarian  cyst,  apparently  owing  their  peculiar  form  and  arrangement, 
in  some  degree,  to  the  cellular  structure  connecting  the  layers.  Some 
of  the  cysts  are  complete,  without  any  opening;  but  many  communi- 
cate freely  one  with  the  other  by  openings  only  partially  closed  by 
folds,  some  of  which  form  bands  and  imperfect  septa  through  the 
mass.    (Case  6.  p.  202.) 
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PLATE  VI. 


Represents  the  abdomen  distended  by  an  ovarian  cyst ;  which,  not- 
withstanding its  enormous  size,  interfered  little  with  the  posture  as- 
sumed by  the  patient  in  bed.  The  surface  was  covered  by  a  network 
of  distended  veins,  in  consequence  of  the  pressure  of  the  tumor  on  the 
veins  internally.  They  conveyed  the  blood  from  the  iliac  to  the  inter- 
costal veins  chiefly ;  and  as  the  cava  is  generally  simply  compressed 
in  these  cases,  and  not  obliterated,  the  circulation  is  partially  re- 
stored to  its  natural  course,  when  the  fluid  is  withdrawn  and  the 
pressure  removed.     (Case  7.  p.  205.) 
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PLATE  VII. 


Fig.  1.  represents  the  ovarian  tumor  when  the  integuments  had 
been  removed.     (Case  7.  p.  206.) 

Fig.  2.  shews  the  situation  which  the  abdominal  \iscera  had  occu- 
pied, in  consequence  of  the  pressure  of  the  ovarian  tumor,  during  a 
period  of  several  years.  When  this  sketch  was  taken,  nothing  had 
been  done  beyond  the  careful  removal  of  the  tumor,  that  no  distur- 
bance might  be  given  to  the  viscera  as  they  lay.  The  liver  was  seen 
pushing  the  diaphragm  as  high  as  the  third  rib.  The  stomach  and 
intestines,  greatly  reduced  in  size,  occupied  the  posterior  and  upper 
part  of  the  abdomen,  where  they  afforded  hollow  sound,  on  percussion  ; 
and  where  alone  the  movements  of  the  intestines  were  felt  by  the 
patient.     (Case  7.  p.  207.) 
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PLATE   VIII. 

Represents  the  appearance  of  an  ovarian  tumor,  when  the  integu- 
ments had  been  carefully  removed ;  and  is  chiefly  given  to  illustrate 
the  difference  of  the  form  which  the  abdomen  assumed,  and  its  irre- 
gular shape ;  and  also  as  an  instance  of  the  rapid  growth  which 
sometimes  takes  place  in  the  ovarian  tumors  :  for  the  disease  in  this 
case  had  not  attracted  notice  above  two  years,  at  the  utmost.  On 
one  portion  of  the  right  side  of  the  tumor,  crepitation  had  disclosed 
the  existence  of  adhesions;  and  the  cellular  membrane  forming  them 
is  marked  in  the  sketch.   (Case  10.  p.  215.) 
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PLATE  IX. 

Shews  the  appearance  of  the  abdumen  in  a  case  where  an  ovarian 
cyst  had  been  ruptured  by  ulceration  of  the  inner  membrane,  during 
life.  The  intestines  had  been  forced  by  the  tumor,  when  fully  dis- 
tended, into  the  upper  and  posterior  part  of  the  abdomen ;  and  had 
not  recovered  their  natural  situation  ;  the  cavity  having  been  filled 
by  the  fluid  which  escaped  from  the  ruptured  cyst.  (Case  21.  p.  240.) 
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PLATE    X. 

Fig.  1.  Ovary  and  Fallopian  tube ;  from  which  are  seen  arising 
three  cystiform  bodies,  possibly  the  incipient  state  of  the  simple 
ovarian  cyst.    (P.  179;  natural  size.) 

Fig.  2.  A  simple  cyst,  developed  in  the  broad  ligament  of  the 
uterus :  the  Fallopian  tube,  which  is  attached  to  it,  has  been  laid 
open :  it  is  doubtful  whether  this  cyst  may  not  depend  on  disease  of 
the  ovary  itself,  as  that  organ  is  not  found  in  the  preparation.  (P.  ISO.) 
The  cyst,  as  preserved  in  the  Museum,  is  about  four  inches  in  its 
longest  diameter. 

Fig.  3.  A  simple  cyst  in  the  broad  ligament ;  which  is  evidently 
unconnected  with  the  ovary,  as  that  organ  is  perfect.    (P.  180.) 

Fig.  4.  A  greatly  diminished  sketch  of  a  large  compound  ovarian 
cyst,  laid  open.  This  is  drawn  with  the  design  of  giving  a  general 
view  of  the  structure  very  frequent  in  this  disease,  where  the  whole 
diseased  mass  appears  divided  by  septa ;  and  in  the  compartments 
formed  by  them,  when  the  mucilaginous  secretion  is  removed,  num- 
berless small  cysts  display  themselves.'  What  part  of  this  structure 
can  be  accounted  for  by  the  increase  of  natural  cellular  membrane, 
and  what  part  is  owing  to  peculiar  growth,  is  no  easy  problem  to 
solve.  The  preparation  from  which  this  sketch  is  taken,  is  preserved 
in  Guy's  Museum,  and  is  above  a  foot  in  diameter.    (P.  182.) 

Fig.  5.  The  uterus  and  ovary,  from  a  patient  who  laboured  under 
schirrous  mamma,  and  in  whom  other  organs  were  similarly  dis- 
eased. The  ovary  appears  to  shew  the  early  stage  of  the  malignant 
ovarian  disease;  and  several  cysts  are  already  formed.  The  uterus 
is  also  affected,  having  a  fibrous  tubercle  in  the  parietes  of  its  fundus  ; 
and  another  obtruding  on  the  cavity,  which  it  distends.  (Case  4.  pp.  195, 
266.)  This  preparation  is  preserved  in  Guy's  Museum ;  and  the 
length  of  the  diseased  ovary  is  about  three  inches  and  a  half. 

Mg.  6.  The  internal  view  of  a  cyst,  believed  to  be  ovarian,  which 
had  emptied  its  contents  into  the  c()h)n,  at  the  point  where  the  bristle 
is  introduced.  Its  surface  was  (curiously  corrugated,  apparently  from 
the  contraction  which  had  taken  place  in  the  cyst  since  its  contents 
had  found  an  egress.  (Case  13.  p.  221.)  This  cyst,  which  is  preserved 
in  the  Museum  of  Guy's  Hospital,  is  about  six  inches  in  diameter. 

Fig.  7.  A  reduced  sketch  of  a  remarkably  hard  ovarian  cyst,  which 
occurred,  in  combination  with  ascites,  in  a  case  where  the  peritoneiun 
was  so  much  thickened  as  to  give  to  the  whole  abdominal  cavity  the 
■character  of  a  cyst.  The  ovarian  tumor,  when  opened,  proved  to  be 
filled  with  a  closely-compacted  growth,  resembling  a  head  of  cauli- 
flower, which  sprung  from  one  portion  of  the  cyst  more  than  from 
the  rest :  but  the  exact  nature  of  this  growth,  though  it  appeared  ma- 
lignant, is  not  ascertained.  The  tumor,  whidi  is  preserved  in  Guy's 
Mu-'euniiis  nearly  fourteen  inches  in  its  largest  diameter.    (P.  260.) 

Fig.  H.  represents  the  uterus,  with  the  two  ovaries  greatly  en- 
larged, independently  of  malignant  disease  ;  each  ovary  being  nearly 
tax  inches  in  its  longest  diameter.    (1*.  2l»7.) 
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A  CONTRIBUTION 

TO 

THE    PATHOLOGY 

OF 

CONGENITAL  DEAFNESS. 

BY  EDWARD  COCK. 


In  glancing  at  the  history  of  Medicine  and  Surgery  from  the 
earliest  ages  down  to  the  present  time,  we  shall  find,  that 
while  every  other  department  has  continued  to  claim  the 
attention  of  scientific  and  intelligent  men,  the  pathology 
and  treatment  of  diseases  of  the  ear  has,  until  lately,  been 
almost  wholly  neglected;  —  that  while  our  knowledge  of 
disease  affecting  every  other  organ  and  tissue  of  the  body 
has  expanded  with  a  steadiness  and  certainty  commen- 
surate with  the  skill  and  labour  which  have  been  brousrht 
to  bear  on  the  subject,  the  ear  still  remains  one  of  the 
strong-holds  of  the  empiric,  its  morbid  alterations  but  little 
understood,  and  their  remedial  treatment,  for  the  most  part, 
rather  avoided  than  studied  by  those  who  would  be  most 
competent  to  undertake  their  management  on  scientific  and 
rational  principles*. 

Within  the  last  few  years,  the  works  of  Itard,  in  France, 
and  Kramer,  in  Germany,  have  thrown  much  light  on  the 
diseases  of  the  ear :  and  as  the  subject  is  now  beginning  to 
claim  some  attention  in  our  own  country,  I  am  induced  to 
contribute  my  mite  of  information  on  that  branch  of  aural 
pathology  which  hitherto  seems  to  have  escaped  the  attention, 
or  eluded  the  research,  of  both  earlier  and  contemporary 
investigators  :  I  mean,  the  condition  of  the  ear,  in  cases  of 
congenital  deafness. 

•  It  is  much  to  be  regretted,  that  the  few  aurists  who  in  this  country  form 
honourable  exceptions  to  the  above  observation,  liave  not  been  induced  to  pub- 
liah  the  result  of  their  experience  and  practice  in  this  obscure  and  difficult 
branch  of  the  profession. 
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Tlie  cause  of  congenital  deafness  has  been  almost  univer- 
sally referred  to  some  supposed  abnormal  condition  of  the 
auditory  nerve,  inducing  paralysis ;  although  there  are  cer- 
tainly but  very  few  cases  upon  record  in  which  the  nerve 
has  been  found  altered  in  its  size  or  texture,  unless  through 
the  agency  of  tubercles,  hydatids,  or  some  other  cause  pro- 
ducing mechanical  pressure,  or  lesion  of  its  substance. 

Saunders,  in  his  book  "  On  the  Anatomy  and  Diseases  of 
the  Ear,"  gives  but  one  case  as  affording  an  explanation  of 
the  cause  of  congenital  deafness.  In  this  instance,  the 
labyrinth  was  occupied  by  a  soft  cheesy  substance ;  although 
I  think  it  may  be  questioned  whether  this  was  an  original 
formation,  or  a  subsequent  deposit  of  scrofulous  matter  *. 

Itard,  who  has  published  a  voluminous  work  on  the  diseases 
of  the  ear,  mentions  two  cases  of  congenital  deafness,  in 
which  the  tympanum  was  filled  with  a  calcareous  deposit : 
also  two  others,  in  which  a  morbid  growth  had  taken  place 
from  the  membrane  lining  that  cavity^"  vegetations  pro- 
duites  par  la  membrane  qui  la  tapise  " :  and  a  fifth,  where  a 
gelatinous  secretion  occupied  not  only  the  tympanum,  but 
also  the  canals  of  the  labyrinth.  He  likewise  speaks  of  a 
child,  where  the  auditory  nerve  was  converted  into  a  sub- 
stance'resembling  mucus;  and  of  a  man,  in  whom  it  was 
shrivelled  up,  and  reduced  to  a  mere  thread. 

Pinel  relates  the  result  of  dissections,  in  w^hich  the  water 
of  the  labyrinth  was  altogether  deficient,  leaving  tlie  cavities 
dry  and  empty ;  but  these  would  appear  to  be  cases  where 
deafness  occurred  in  after-life,  and  not  where  the  defect  was 
co-existent  with  birth. 

Accounts  are  also  on  record,  of  congenital  deafness  being 
caused  by  an  extension  of  the  true  skin  over  the  membrana 
tympani,  by  the  presence  of  polypi  in  the  meatus  extenuis,&c. 

Dr.  Kmnier,  of  Berlin,  who  has  certainly  written  the  most 
practical  work  on  acoustic  medicine  and  surgeiy,  does  not 
appear   to  have  extended  his  researches  to  tlie   causes   of 

*  Wlien  a  section  is  made  through  the  internal  ear  by  means  of  a  flno 
saw,  the  mixture  of  the  bone-dust  witii  the  wufor  of  tlie  labyrinth  produces 
a  soft  i>aste,  which  exactly  resembles  tl»e  cheesy  matter  describe<l  by  Saunders; 
and  I  tliink  it  is  not  improbable,  that  he  inadvertently  mistook  this  factitiotu 
•ubstance  for  scrofulous  deposit  in  tlie  vestibule  and  cochlea. 
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congenital  deafness,  and  therefore  throws  no  light  on  the 
subject. 

Through  the  kindness  of  Mr.  Watson  and  the  Medical 
Officers  of  the  Asylum  for  Deaf-and-Dumb,  I  have  been  enabled 
to  inspect  the  bodies  and  examine  the  temporal  bones  of  most 
of  the  children  who  have  died  in  that  institution  during  the 
last  six  years.  The  facts  elicited  from  the  dissection  of  the 
first  six  cases  have  already  appeared  in  the  Nineteenth  Volume 
of  the  Transactions  of  the  Royal  ^ledical  and  Chirurgical  So- 
ciety. In  three  of  these  cases,  I  discovered  in  the  organs  of 
hearing  such  palpable  de\'iations  from  the  normal  structure, 
as  served  to  convince  me  tliat  a  congenital  malformation  does 
exist  much  oftener  than  has  generally  been  supposed;  and  that 
a  careful  investigation  of  the  auditory  apparatus  may,  in 
many  instances,  throw  light  upon  the  pathology  of  deafness 
from  birth.  Since  the  publication  of  the  Paper,  several 
subsequent  examinations  have  afforded  some  still  more 
curious  results,  which  may  possibly  open  a  wider  field  for 
speculation  to  the  physiologist,  as  well  as  to  the  morbid  ana- 
tomist. For  the  purpose  of  rendering  the  present  article 
more  complete,  and  laying  before  the  reader,  in  one  ^^ew,  the 
whole  series  of  malformations  which  I  have  discovered  from 
time  to  time,  I  shall  take  the  liberty  of  extracting  from  the 
Medico-Qiirurgical  Transactions  the  results  of  my  earlier 
labours,  and  prefixing  them  to  the  detail  of  the  cases  which 
have  come  subsequently  under  my  observation. 

"The  subjects  examined  were  all  children  who  died  of 
strumous  diseases  of  the  thoracic  and  abdominal  viscera.  In 
three  instances,  one  or  both  ears  were  the  seat  of  scrofulous 
ulceration,  affecting  the  tympanum  and  meatus  extemus, 
with  partial  destruction  of  the  membrana  tsTnpani.  In  one 
case,  the  cavity  of  the  tympanum,  together  with  the  mastoid 
cells,  was  completely  filled  with  the  thick  cheesy  deposit  of 
scrofula,  whilst  a  similar  affection  pervaded  the  whole  can- 
cellated structure  of  the  petrous  bone.  The  connexions  of 
the  ossicula  auditus  were  destroyed,  but  the  bones  themselves 
remained  entire.  I  merely  mention  these  facts  as  indicating 
the  strumous  habit  of  body,  which  I  believe  prevails  very 
generally  among  the  deaf-and-dumb :  for  as  these  affections 
could  have  existed  but  for  a  short  time  previous  to  death, 
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they  can  hardly  be  supposed  to  have  had  any  connexion  with 
the  congenital  defect  in  the  organ  of  hearing. 

"  I  may  also  remark,  that,  in  all  the  cases  examined,  the 
petrous  portions  of  the  temporal  bones  exhibited  more  than 
the  usual  varieties  of  size  and  shape.  In  some,  the  bone  was 
so  deficient  in  particular  spots  as  barely  to  cover  the  internal 
cavities;  whilst  in  others  there  appeared  a  preternatural 
osseous  development.  In  one  instance,  the  petrous  bone  of  a 
child,  twelve  years  old,  exceeded  in  size,  hardness,  and  com- 
pactness of  structure,  that  of  any  adult  which  I  have  witnessed. 

*'  The  malformation  which  I  discovered  in  two  instances 
may  be  described  in  a  few  words.  It  consisted  in  a  partial 
deficiency  of  two  of  the  semicircular  canals.  The  extremi- 
ties of  these  tubes  opening  into  the  vestibule  were  perfect ; 
but  the  central  portions  were  impervious,  or,  rather,  did  not 
exist  at  all.  In  the  first  case,  I  had  the  opportunity  of  ex- 
amining the  ear  from  one  side  only*.  ■■""-■ 
The  vertical  and  oblique  semicircular 
canals  were  both  impervious  at  their 
central  portions.  The  accompanying 
diagram  will  render  the  state  of  the 
parts  easily  understood ;  making  some 
allowance  for  the  false  perspective  which 
I  have  had  recourse  to,  in  order  to  ex- 
hibit all  the  canals  in  one  view. 

"  The  defective  portions  of  the  canals  are  traced  out  with 
dotted  lines. 

"  In  the  second  case,  both  ears  were 
examined.  On  the  right  side,  the  mid- 
dle portions  of  the  oblique  and  vertical 
canals  were  wanting,  the  bone  presenting 
an  appearance  like  that  already  described. 
On  the  left  side,  the  horizontiil  and  ver- 
tical canals  exhibited  a  similar  imper- 
fection. The  scala  tympani,  likewise, 
was  terminated,  at  its  larger  extremity, 
by  a  bony  septum,  which  se|mrated  it  from  the  tymjMinum,  and 
occupied  the  situation  of  the  membrane  of  the  fenestra  rotunda. 


*  Thi«  examination  was  made  in  the  montli  of  November  1832. 
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"  In  the  third  case,  not  a  vestige  was  to  be  found  of  the 
fenestra  rotunda  on  either  side ;  the  usual  situation  of  the 
membrane  being  occupied  by  solid  bone. 

"  The  temporal  bones  of  this  child  were  exceedingly  large, 
although  soft  and  spongy  in  texture.  The  cavities  were  more 
than  usually  capacious ;  and  the  Eustachian  tubes  presented 
a  remarkable  development,  being  three  or  four  times  larger 
than  common.  On  one  side,  the  aqueduct  of  the  vestibule 
readily  allowed  the  passage  of  a  large  bristle :  on  the  other 
side,  the  canal  could  not  be  traced  through  the  bone,  although 
its  two  extremities  were  more  than  usually  expanded.  Sup- 
puration had  taken  place  in  one  tj-mpanum. 

"  With  the  exception  of  these  malformations,  and  the 
scrofulous  affections  of  the  tjTnpanum  mentioned  above, 
which  were  probably  of  recent  occurrence,  no  deviation  from 
the  healthy  state  could  be  discovered  in  either  of  the  five 
subjects  examined.  The  Eustachian  tubes  were  persious; 
the  bones,  muscles,  and  membranes,  entire  and  natural :  the 
labyrinths  were  filled  with  their  transparent  fluid.  In  no 
instance  did  the  auditory  nerve  present  any  peculiarity, 
although  carefully  traced  from  its  origin  to  its  distribution. 
The  chorda  tympani  was  present  in  every  instance;  but  I 
cannot  vouch  for  the  integrity  of  all  the  little  nervous  fibrillae, 
which  pass  into  the  tympanum,  and  ramify  on  its  walls,  re- 
quiring the  aid  of  a  microscope  for  their  dissection. 

"  In  addition  to  these  three  cases  of  malformation,  I  may 
state  a  fourth ;  which  was  dissected  by  my  friend  Mr.  Dal- 
rymple,  and  is  now  in  his  possession.  In  this  instance,  the 
aqueduct  of  the  vestibule  was  so  large  as  to  admit  the  pas- 
sage of  a  small  probe ;  whereas,  in  the  natural  state,  a  fine 
hair  can  with  difficulty  be  introduced  into  the  canal." 

In  the  same  Number  of  the  Medico-Chirurgical  Transactions 
will  be  found  a  communication  from  Mr.  Thumliam ;  which 
I  read  with  considerable  interest  and  satisfaction,  since  it  de- 
scribes a  similar  malformation  of  the  semicircular  canals  dis- 
covered in  the  ear  of  a  deaf-and-dumb  person.  I  am  not  aware 
of  any  other  investigations  having  been  made  in  this  country. 

I  have  regretted,  that,  in  the  examination  of  the  different 
ears  which  afforded  the  above  results,  the  cochlea  was  not  in 
every  instance  traced  out  with  all  the  care  that  might  have 
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been  bestowed  upon  it :  for,  as  in  the  outset  of  my  researches, 
my  attention  and  views  were  more  particularly  directed  to 
the  tympanum  and  its  appendages,  it  was  not  until  I  became 
aware  of  the  abnormal  condition  of  the  semicircular  canals 
that  I  determined,  in  every  future  case,  to  imdertake  a  deli- 
berate and  patient  investigation  of  the  labyrinth.  It  is 
therefore  possible,  that  certain  deviations  in  the  organs  may 
have  been  overlooked,  which  would  not  now  escape  my  ob- 
servation. 

Since  the  year  1835,  the  Asylum  for  Deaf-and-Dumb  has 
furnished  me  with  seven  additional  post-mortem  examina- 
tions, the  particulars  of  which  I  will  now  proceed  to  describe. 

Case  1. 

A  boy,  12  years  of  age,  who  had  sunk  rapidly  under  fever, 
attended  by  acute  cerebral  symptoms. 

Great  vascularity  throughout  the  brain  and  its  membranes : 
effusion  between  the  arachnoid  and  pia  mater,  and  witliin  tlie 
ventricles.  The  origin  of  the  auditory  nerve  presented 
nothing  unusual. 

The  left  temporal  hone. — The  tympanum  was  completely 
filled  by  spongy  and  liighly-vascular  granulations,  which 
appeared  to  grow  from  the  mucous  membrane  lining  tlie 
cavity;  and  to  derive  their  vessels,  which  were  numerous, 
large,  and  injected  with  blood,  from  the  same  source.  This 
adventitious  growth  also  occupied  the  mastoid  cells,  ex- 
tended into  the  Eustachian  tube,  and  adhered  closely  to  tlie 
membrana  tympani  and  the  chain  of  small  bones :  it  had  no 
malignant  character,  but  bore  considerable  resemblance  to 
the  exuberant  granulations  which  are  so  abundtmtly  pro- 
duced after  fracture  of  the  scull,  attended  with  lesion  of  the 
brain,  or  after-absc(;ss  of  the  testicle.  The  jH'trous  bone  was 
remarkably  ill  shaped,  very  narrow  from  before  to  beliiud : 
the  jugular  fossa  exceedingly  large  and  excavatt^,  so  as  to 
encroach  upon  the  tympaniun  and  Fallopian  canal ;  the  latter 
of  which  was  laid  oj)en  towards  the  fossji,  when  the  jH-rios- 
teum  was  removed.  Tlie  groove  for  the  superior  jx^trosal  sinus 
was  very  broad  and  decj) :  in  fact,  the  ])etrous  jK>rtio!i  was 
80  scanty  in  its  dimensions,  and  presented  so  little  solid  bone, 
that  it  was  evident,  on  viewing  its  exterior,  that  the  semi- 
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circular  canals  could  not  exist  in  their  perfect  state.  Tlie 
meatus  auditorius  internus  was  represented  by  a  narrow  slit ; 
and  the  portio  mollis  became  pulpy  and  transparent,  as  it 
descended  into  the  canal.  On  cutting  open  the  bone,  the 
labyrinth  presented  the  following  appearances.  The  auditory 
canal,  instead  of  being  terminated  by  the  cribriform  plate 
forming  the  base  of  the  modiolus,  opened  at  once  into  a 
ca\'ity  of  a  somewhat  conical  shape;  communicating  with  the 
vestibule  by  a  very  large  aperture;  and  also  with  the  tympa- 
num, by  means  of  the  fenestra  rotunda ;  through  which  last, 
the  vascular  granulations  already  described  had  found  their 
way.  This  cavity,  in  fact,  represented  the  mere  external 
shell  of  a  cochlea,  but  without  a  vestige  of  modiolus,  spiral 
lamina,  or  scalae :  the  auditory  nerve  entered  it,  and  appa- 
rently expanded  on  its  walls.  The  vestibule,  or  what  an- 
swered to  it  in  situation,  was  rendered  irregular ;  on  the  one 
hand,  by  forming  a  continuous  caWty  with  the  imperfect 
cochlea;  and  on  the  other,  by  extending  itself  outwards,  so  as 
to  include  that  portion  of  bone  usually  embraced  within  the 
concavity  of  the  horizontal  semicircular  canal.  Not  a  trace, 
however,  existed  of  either  the  horizontal  or  the  oblique  canal : 
the  anterior  opening  of  the  vertical  canal  alone  was  present; 
but  the  canal  itself  suddenly  stopped,  after  ha\-ing  completed 
about  half  its  natural  course.  There  was  no  aquaeductus  ves- 
tibuli.     (Vide  Plate,  Fig.  1.) 

The  right  temporal  bone. — The  tympanum  was  occupied  by 
an  adventitious  growth,  precisely  similar  to  that  on  the  left  side. 
The  petrous  bone  was  more  regular  in  its  external  configu- 
ration. The  aqujeductus  vestibuli  consisted  of  a  very  large 
fvmnel-shaped  canal ;  terminating,  in  the  vestibule,  by  an  oval 
opening,  sufficiently  wide  to  admit  the  eye  of  a  small  probe. 
The  semicircular  canals  were  perfect;  and  the  vestibule 
natural  as  to  size  and  form,  but  communicating,  by  a  very 
large  opening,  with  a  cavity  somewhat  resembling  that  on 
the  left  side,  and  representing  the  shell  of  a  cochlea  which 
contained  the  rudiment  of  a  modiolus  (that  is  to  say,  the 
base  shutting  out  the  cavity  from  the  meatus  internus,  and 
allowing  the  passage  of  the  auditory  nervous  filaments),  and 
an  attempt  at  the  formation  of  a  spiral  lamina,  which,  how- 
ever, did  not  make  a  complete  turn,  and  consisted  chiefly  of 
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membrane,  which  disappeared  on  the  parts  becoming  dry 
from  exposure.  The  fenestra  rotunda  could  hardly  be  said 
to  exist     (Vide  Plate,  Fig.  2.) 

Case  2. 

A  boy,  about  twelve  years  old,  who  had  been  deaf  and 
dumb  from  birth,  and  subject  to  epileptic  fits. 

All  the  vessels  of  the  body,  but  particularly  those  about 
the  head,  were  remarkably  distended  with  fluid  blood,  which 
flowed  copiously  from  every  incision.  The  brain  was  exceed- 
ingly hard  and  firm,  resembling  cheese  in  its  consistence : 
its  vessels  were  strongly  injected,  and  the  ventricles  contained 
a  considerable  quantity  of  fluid ;  but  no  tumour,  or  other  un- 
natural appearance,  could  be  discovered  within  the  cranium. 
The  mesentery  was  studded  with  innumerable  bony  deposits, 
contained  between  its  layers  ;  but  which,  apparently,  had  not 
interfered  with  the  function  of  the  lacteal  absorbents,  as  the 
lad  was  remarkably  well  grown,  and  stout  for  his  age.  The 
temporal  bones  were  exceedingly  large,  massive,  and  heavy ; 
and  in  this  respect  would  have  been  remarkable,  had  they 
belonged  to  an  adult  instead  of  a  child.  The  cancellated 
structure  which  generally  exists  in  the  petrous  portion  was 
entirely  deficient;  and  the  bone  presented,  throughout,  a 
dense  compact  texture,  of  almost  iron  hardness,  and  resem- 
bling the  closest-grained  ivory.  The  meatus  extemus,  on 
both  sides,  was  partly  filled  with  dry  inspissated  cerumen,  and 
the  position  of  the  membrana  tympani  was  nearly  horizontal. 

Interior  of  the  right  ear. — The  cavity  of  the  tympanum  was 
completely  filled  with  dense  fleshy  granulations,  adliering 
most  firmly  to  the  walls,  completely  enveloping  and  conceal- 
ing the  bones,  adapting  themselves  to  all  tlie  crevices  and 
irregularities,  and  extending  into  the  mastoid  cells  and  the 
commencement  of  the  Eustachian  tube.  A  small  (juantity  of 
thin  purulent  fluid  cscajKHl,  when  the  roof  of  the  tjnnpanum 
was  removed.  The  membrana  tympani  was  exceedingly 
convex,  ])cing  drawn  inwards  until  it  nearly  touched  the 
promontory ;  thus  diminishing  the  sizt?  of  the  cavity,  and 
pushing  the  bones  out  of  their  place,  so  tliat  the  extremity 
of  the  manubrium  of  the  malleus  and  the  long  crus  of  the 
incus  were  in  close  contact,  and  carried  to  tlie  edge  of  the 
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fenestra  ovalis.  I  could  not  discover  any  vestige  of  the  sides 
of  the  stapes,  although  the  plate  of  bone  forming  its  base  still 
continued  to  occupy  the  foramen  ovale.  I  should,  however, 
remark,  that  the  extreme  difl&culty  of  removing  the  adven- 
titious growth  which  surrounded  the  bones  rendered  the 
precise  state  of  the  stapes  somewhat  uncertain ;  and  it  is  just 
possible  that  it  might  have  been  broken  up,  in  the  attempt  to 
clear  the  tympanum  from  the  granulations  which  filled  it. 
The  vestibule  was  spacious,  and  contained  the  usual  limpid 
fluid;  the  semicircular  canals  were  pervious  and  natural ;  the 
entrance  to  the  cochlea  presented  the  ordinary  appearance, 
when  \-iewed  from  the  vestibule,  but  terminated  suddenly,  in 
a  blind  extremity  about  a  line  from  its  commencement.  Of 
the  cochlea  itself  no  trace  existed,  its  situation  being  occupied 
by  solid  hard  bone.  The  fenestra  rotimda,  when  traced  from 
the  tympanum,  terminated  in  a  minute  cavitj"^ ;  which  might 
be  considered  as  the  rudiment  of  a  scala  tympani,  and  into 
which  the  granulations  already  alluded  to  had  entered.  The 
auditory  nerve  was  remarkably  hard  and  small,  and  was 
entirely  distributed  to  the  vestibule ;  that  portion,  which  in 
the  normal  condition  pierces  the  modiolus  to  supply  the 
cochlea,  being,  of  course,  deficient. 

Interior  of  the  left  ear. — The  tympanum  presented  nearly 
the  same  appearance  as  on  the  right  side ;  with  this  addition, 
that  the  membrana  was  closely  adherent  to  the  promontory, 
producing  a  still  greater  diminution  in  the  size  of  the  ca^^ty, 
and  a  greater  distortion  of  the  bones  from  their  natural 
situation.  The  incus  was  anchylosed  to  a  little  spicula  of 
bone,  which  projected  from  the  inner  wall  of  the  tjTnpanum, 
just  above  the  Fallopian  canal.  The  labyrinth  presented 
nothing  imusual,  if  we  except,  that  the  modiolus  of  the  cochlea 
was  smaller  than  natural,  and  that  the  granulations  from  the 
tympanum  had  passed  through  the  fenestra  rotunda  into  the 
commencement  of  the  scala  tj^mpani.  The  auditory  nerve 
was  small  and  hard,  by  far  the  greater  portion  of  it  going  to 
the  vestibule. 

Case  3. 

A  boy,  between  12  and  13  years  of  age,  who  died  of  me- 
senteric disease,  accompanied  by  extensive  ulceration  of  the 
mucous  membrane  lining  the  caecum  and  ascending  colon. 
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The  temporal  bones  were  well  formed,  as  regarded  their 
external  configuration ;  and  the  internal  organs  of  hearing 
presented  no  appreciable  deviation  from  the  normal  con- 
dition. 

Case  4. 

A  girl,  13  years  of  age,  who  died  of  phthisis. 
The  right  ear. — The  tympanum  partly  filled  with  soft  vas- 
cular granulations;  a  muco-purulent  fluid  occupying  what 
remained  of  the  ca\4ty.  The  Eustachian  tube  very  large, 
and  containing  a  quantity  of  semi-inspissated  mucus.  Bones, 
muscles,  and  nerves,  perfect.  Vestibule  spacious,  semicircular 
canals  perfect,  with  very  large  ampullae.  The  communication 
between  the  vestibule  and  cochlea  wider  than  usual.  The 
cochlea  was  natural,  as  regarded  its  external  configuration 
or  shell ;  but  its  interior  was  very  deficient.  Thus,  on  tracing 
the  scala  tympani  from  the  fenestra  rotunda,  it  was  found  to 
take  about  half  a  turn  round  the  base  of  the  modiolus,  and 
then  terminated  in  a  blind  extremity.  The  scala  vestibuli, 
on  the  other  hand,  formed  about  one-third  of  a  turn ;  and 
then  opened  into  a  cavity  which  constituted  the  remaining 
part  of  the  cochlea,  as  represented  by  its  external  shell.  In 
fact,  the  base  of  the  cochlea  alone  was  perfect,  the  remaining 
portion  consisting  merely  of  the  caN^ty  just  mentioned  :  not 
only  was  the  greater  portion  of  the  spiral  canals  deficient, 
but  the  blind  extremity  of  the  scala  tympani  prevented  any 
continuity  or  communication  between  them. 

The  petrous  bone,  more  especially  in  the  neighbourhood  of 
the  tympanum,  was  unusually  loose  and  cellular,  presenting 
numerous  irregular  cavities,  which  apparently  comnuniicated 
with  the  tympanum,  and  were  filled  with  tlie  same  muco- 
purulent fluid :  they  seemed  a  sort  of  extension  of  the 
mastoid  cells. 

The  left  ear. — Petrous  bone  irregular  in  shape ;  the  mea- 
tus externus  remarkably  narrow,  representing  an  elongated 
ellipse,  when  cut  across.  No  external  a})j)eanince  of  a(|U8&- 
ductus  vestibuli.  The  lining  membnme  of  the  tymjwuuim 
thi(;ken(;d,  but  not  granular ;  tlie  cavity,  together  with  the 
mjistoid  cells  and  KustJichian  tube,  filled  with  sopy,  adhesive, 
and  slightly  purulent  mucus.  The  interior  of  tlie  vestibule 
presented    but   four   openings   of  the   semicircular   canals, 
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instead  of  five;  that  which  is  common  to  the  posterior 
extremity  of  the  vertical,  and  the  superior  extremit}'^  of  the 
oblique,  being  deficient.  On  tracing  the  vertical  canal  from 
its  anterior  opening,  it  was  found  to  terminate,  not  by 
returning  to  the  vestibule,  but  by  becoming  continuous  with 
the  upper  part  of  the  oblique  canal,  which  latter  opened 
below,  as  usual.  The  two  canals,  thus  united,  formed  one 
irregular  tube,  which  extended  across  the  superior  and 
posterior  part  of  the  petrous  bone,  and  presented  the 
appearance  indicated  in  the  accompanying 
diagram.  The  cochlea  presented  much 
the  same  appearance  as  on  the  right  side  ; 
the  lamina  spiralis  making  about  half  a 
turn  round  the  base  of  the  modiolus,  and 
separating  the  scala  tympani  (which 
reached  to  about  the  same  extent)  from  an 
irregularly-shaped  cavity  into  which  the 
scala  vestibuli  opened  soon  after  lea\-ing 
the  vestibule.     (Vide  Plate,  Fig.  3.) 

Case  5. 
A  boy,  1 1  years  old,  who  died  of  tubercular  phthisis. 
The  entire  temporal  bones,  but  more  especially  the  petrous 
portions,  were  most  remarkable  for  their  enormous  size.     In 
development,  solidity,  and  weight,  they  exceeded  any  that 
I  have  ever  seen.     They  were  totally  destitute  of  the  usual 
cancellated  structure ;  and  the  different  cavities  lay  deeply 
imbedded  in  a  tliick  mass  of  compact  bone,  the  excessive 
hardness  of  which  rendered  the  examination  a  work  of  great 
difficulty  and  labour.     The  external  meatus  was  small,  and 
contracted  on  both  sides.     The  jugular  fossaj  were  deep  and 
large.     The  fossae   for  receiving  the  semilunar  ganglia  of 
the  fifth  pair  were  also  much  excavated.     On  the  left  side 
there  was  a  separate  canal  for  transmitting  the  motor  por- 
tion of  the  nerve.     On  the  right  side,  instead  of  a  complete 
canal  for  the  passage  of  the  carotid  artery,  there  was  merely 
a  groove,  which  was  completed  into  a  canal  by  the  sphenoid 
bone.     On  the  left  side  there  was  neither  canal  nor  groove  : 
the  artery  must  therefore  have  traversed  the  sphenoid  bone, 
in  order  to  reach  the  cranium.     The  Eustachian  tubes  were 
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more  circular  than  common,  contracted  in  size,  and  very 
irregular  as  regarded  their  bony  parietes.  This  seemed  to 
depend  on  tlie  great  accumulation  of  bone  around  them, 
which  encroached  on  their  calibre.  The  only  remarkable 
deviation  from  the  normal  structure  observed  within  the 
organ  was  the  absence  of  the  stapedius  muscle  on  the  right 
side. 

Case  6. 

A  lad,  aged  16,  who  died  of  tubercular  phthisis. 

Both  temporal  bones  were  exceedingly  massive,  and  hard 
in  their  texture;  and  very  ill-formed,  as  regarded  their 
external  configuration.  The  tympana  were  irregular  in 
shape,  and  their  parietes  more  than  usually  rough.  The 
Eustachian  tubes  were  small,  and  irregularly  contracted. 
No  decided  malformation  could  be  detected  in  any  part  of 
the  organ. 

Case  7. 

A  boy,  aged  12. 

The  temporal  bones  were  unfortunately  subjected  to  the 
action  of  dilute  muriatic  acid,  for  some  time  previous  to 
examination.  This  was  done  for  the  purpose  of  softening 
them,  and  rendering  the  dissection  more  easy.  It,  however, 
had  the  effect  of  so  completely  altering  and  obscuring  the 
interior  of  the  ear,  as  to  render  an  accurate  investigation 
impossible.  The  auditory  nerves  were  healthy  and  natural, 
and  the  external  configuration  of  the  bones  presented  nothing 
unusual.  The  tymj)ana  had  partly  undergone  the  granular 
alteration  so  often  alluded  to,  but  were  otherwise  in  a  normal 
condition.  Tlie  vestibula  and  semicircular  canals  were 
perfect.  The  cochleae  were  so  completely  altered  by  the  acid, 
{IS  to  })reclude  the  possibility  of  detecting  any  but  a  very 
decided  malformation;  but  I  am  not  warmnted  in  saying  that 
they  were  otherwise  than  natural. 


I  have  now  concluded  the  detail  of  facts  which  liave 
resulted  from  my  in(|uiries ;  and  can  only  regret  tliat  tlie 
physiological  and  practical  inferences  to  be  drawn  from  them 
are  so  few  and  so  vague.  I  am  unwilling  to  enter  into  the 
field  of  conjecture  and  speculation ;  yet,  nevertlieless,  I  may 
venture  to  throw  out  a  few  hints  and  observations,  which  may 
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perhaps  be  taken  up,  and  turned  to  some  account,  by  those 
whose  attention  has  been  more  exclusively  directed  to  these 
subjects.  The  present  state  of  our  knowledge  respecting  the 
exact  function  which  the  different  parts  of  the  ear  exercise,  in 
the  appreciation  of  sound,  is  so  obscure  and  limited,  that  it  is 
almost  presumptuous  to  hazard  more  than  a  conjecture  as  to 
the  effect  likely  to  be  produced  by  the  different  malformations 
have  just  described  ;  for  until  we  can  assign  a  probable  office 
to  the  vai-ious  divisions  of  tliis  complicated  organ,  it  is  useless 
to  attempt  going  far  beyond  a  mere  statement  of  facts. 

The  little  which  is  known  and  acknowledged  respecting 
the  physiology  of  hearing,  or  which  may  be  demonstrated  by 
the  application  of  certain  indisputable  physical  laws  to  the 
anatomical  structure  of  the  ear,  may  be  summed  up  in  a  few 
words. 

The  phenomenon  of  hearing  undoubtedly  results  from  the 
impression  produced  by  the  motion  of  the  fluid  of  the  labyrinth 
on  the  expansion  of  the  auditory  nerve  lining  its  cavities,  and 
thence  propagated  to  the  sensorium.  The  necessary  motion, 
or  undulation,  is  imparted  to  the  labyrinthine  fluid  by  a 
series  of  ^'ibrations  emanating  from  the  body  which  produces 
the  sound  (as  a  bell  for  instance),  and  mechanically  conveyed 
to  the  vestibule.  There  is  no  difficultv  in  tracing:  the  course 
of  these  vibratory  movements,  if  we  follow  the  connexion  of 
the  different  parts  of  which  the  ear  is  composed.  Thus 
vibration  is  propagated  through  the  air,  from  the  sounding 
body,  to  the  auricle ;  and  thence  transmitted,  through  the 
meatus  extemus,  to  the  membrana  tympani ;  while  the  oscil- 
lations produced  on  this  last  are  again  conveyed,  by  the  con- 
necting chain  of  bones,  across  the  tympanum,  to  the  mem- 
brane of  the  fenestra  ovalis,  which  may  be  considered  as  the 
entrance  to,  or  commencement  of,  the  labyrinth ;  one  of  its 
surfaces  being  attached  to  the  base  of  the  stapes,  and  tlie 
other  in  contact  with  the  labyrintliine  fluid.  It  follows,  there- 
fore, that  every  change  which  takes  place  in  the  form  of  a  bell, 
when  it  is  struck  so  as  to  produce  a  sound,  will  be  succeeded 
by  a  corresponding  impulse  on  the  membrane  of  the  fenestra 
ovalis.  Again,  if  we  imagine  the  cochlea  to  be  unfolded,  or 
deprived  of  its  convoluted  form,  we  shall  find  that  the  vestibule, 
the  scala  vestibuli,  and  scala  tympani,  constitute  together  a 
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continuous  canal,  varying  in  its  calibre  at  different  parts, 
commencing  at  the  fenestra  ovalis,  and  terminating  at  the 
fenestra  rotunda  ;  and,  that  the  sides  of  this  canal  are  firm  and 
solid,  while  its  two  extremities  are  shut  in  by  yielding  struc- 
tures, viz.  the  membranes  occupying  the  two  fenestra.  The 
construction  of  the  labyrinth  may  be  familiarly  explained  by 
comparing  it  to  a  long  metallic  tube  filled  with  water,  and 
secured  at  either  end  by  bladder  or  caoutchouc.  If  an  im- 
pulse be  given  to  the  yielding  material  at  the  one  extremity 
of  such  a  tube,  the  impression  must  necessarily  be  conveyed 
to  the  yielding  material  at  the  other  extremity,  and  the 
whole  column  .of  intermediate  water  will  be  put  in  motion. 
It  has  been  shewn  in  what  manner  vibrations  are  conveyed 
to  the  fenestra  ovalis ;  and  tliere  can  be  little  difficulty  in 
conceiving  how  the  impulse  produced  on  the  membrane 
occupying  that  opening  must  be  propagated  through  the 
vestibule,  through  the  scala  vestibuli  and  scala  tympani,  until 
it  is  received  on  the  membrane  of  the  fenestra  rotunda.  The 
motion  of  the  fluid  causes  a  concussion  on  the  nervous  expan- 
sion lining  the  walls  of  the  labyrinth;  which  concussion, 
being  referred  to  the  brain,  we  denominate  *  the  sense  of 
hearing."" 

In  accordance  with  the  physiological  explanation  just  given, 
the  organ  of  hearing  may  be  said  to  consist  of  three  parts 
or  sets  of  structures: — 1.  The  external  ear  and  tympanum, 
being  the  apparatus  by  which  vibrations  are  comnumicated 
to  the  labyrinth,  at  the  same  time  that  they  may  be  altered 
or  modified  in  their  intensity.  2.  The  water  of  the  labyrinth, 
which  is  set  in  motion  by  the  vibrations  so  conmiunicated  to 
it.  3.  The  nervous  expansion  which  surrounds  tlie  water, 
and,  a])preciating  the  motion  of  the  fluid,  produces  the  sense 
of  hearing. 

It  follows,  that,  for  the  due  exercise  of  the  sense,  three  con- 
ditions of  the  organ  are  required  : — 1.  A  capability  to  convey 
the  vibratory  oscillations  from  the  sounding  bt)dy  to  tlie 
labyrinth.  2.  That  the  fluid  should  be  susceptible  of  undu- 
lation. 3.  That  the  nervous  expansion  should  be  in  a  state 
which  enables  it  to  appreciatt;  the  motion  of  the  fluid,  and 
transfer  the  impression  to  the  sensorium.  For  the  pur|x)se 
of  ascertaining  how  far  the  malformations,  and  morbid  altcm- 
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tions,  which  I  have  described  in  this  Paper,  are  likely  to  in- 
terfere with  the  exercise  of  either  of  the  functions,  I  have 
endeavoured  to  explain,  we  may  class  the  different  ab- 
normal appearances  imder  the  following  heads  : — 

1.  An  adventitious  growth  filling  up,  and  thus  obliterating 
more  or  less  completely,  the  cavity  of  the  tympanum,  enve- 
loping the  chain  of  bones,  and  encroaching  upon  the  openings 
of  the  Eustachian  tube,  mastoid  cells,  and  fenestra  rotunda. 

2.  Deficiency  of  the  fenestra  rotunda ;  thus  rendering  one 
extremity  of  the  labyrinthine  canal  solid  and  immoveable, 
instead  of  yielding. 

3.  Partial  or  complete  deficiency  of  the  'spiral  canals  of 
the  cochlea. 

4.  Preternatural  enlargement  of  the  aquaeductus  vestibuli. 

5.  Deficiency  of  the  semicircular  canals. 

6.  Unnatural  solidity  or  hardness  of  the  temporal  bone. 

It  will  be  remembered,  that,  in  most  of  the  cases  detailed 
above,  several  of  these  appearances  existed  in  combination. 

With  respect  to  the  granular  vegetations  occupying  the 
cavity  of  the  tympanum,  I  think  that  they  would  be  all 
sufficient  to  occasion  deafness,  by  preventing  the  transmission 
of  %abration  from  the  external  ear  to  the  labyrinth ;  while 
their  presence  at  the  entrance  of  the  Eustachian  tube,  and  at 
the  foramen  rotundum,  would  certainly  destroy  the  function 
of  two  parts  wliich  are  essential  to  the  exercise  of  the  sense 
of  hearing.  I  must,  however,  leave  the  question  open,  as  to 
whether  tliis  adventitious  growth  was  coeval  with  birth  or 
the  period  of  infancy ;  or  whether,  on  the  other  hand,  it  was  a 
subsequent  formation,  depending  upon  and  accruing  from  a 
prior  defect  in  the  sense  of  hearing,  from  some  unknown 
cause ; — whether,  indeed,  it  supervened  upon  deafness,  and  was 
merely  an  effort  of  nature  to  obliterate  a  cavity  whose  func- 
tion of  conveying  and  modifying  vibration  had  become  useless, 
in  consequence  of  the  previous  inefficiency  of  that  part  of  the 
organ  by  which  the  vibratory  oscillations  were  to  become 
converted  into  sound,  and  appreciated  as  such  by  the  sen- 
sorium. 

With  respect  to  the  deficiency  of  the  fenestra  rotunda — or, 
in  other  words,  the  substitution  of  solid  bone  in  the  place  of 
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the  membrane  which,  in  the  natural  state,  occupies  that 
opening — such  a  malformation  must  necessarily  prevent  all 
motion  in  the  fluid  of  the  labyrinth,  by  depriving  the  laby- 
rinthine canal  of  one  of  its  yielding  extremities,  and  thus 
cutting  oflF  from  the  expansion  of  the  auditory  nerve  that  me- 
dium of  communication  (viz.  the  motion  of  the  water)  through 
which  it  receives  its  impression.  A  similar  effect  will  be 
produced  where  the  cochlea  is  entirely  wanting;  or  where 
the  scala  vestibuli  and  scala  tympani  are  merely  rudimen- 
tary, and  do  not  become  continuous  with  each  other. 

I  will  not  imdertake  to  decide  how  far  a  preternatural  en- 
largement of  the  aquaeductus  vestibuli  may  be  in  itself  suffi- 
cient to  render  the  organ  of  hearing  useless:  I  can  only 
venture  upon  an  explanation  why  such  a  malformation  may 
possibly  be  the  cause  of  deafness.  The  aquaeductus  vestibuli 
may  possibly  serve  the  office  of  a  safety-valve  to  the  delicate 
structure  of  the  labyrinth ;  and,  under  intense  vibration,  may 
suffer  a  small  portion  of  fluid  to  escape  from  the  vestibule, 
when  the  motion  imparted  to  the  water  through  the  medium 
of  the  fenestra  ovalis  is  so  violent  as  to  endanger  the  integrity 
of  the  nervous  membrane  lining  the  cavaties  *:  but  if  the 
aqueduct  be  pretematurally  large,  every,  even  the  slightest, 
vibration  will  be  attended  with  a  discharge  of  fluid  through 
its  canal ;  and  thus  the  auditory  impression  which,  by  the 
agency  of  the  water,  ought  to  be  propagated  throughout  the 
whole  extent  of  the  labyrinth,  will  reach  no  farther  than  the 
vestibule  itself. 

I  have  no  explanation  to  offer  resjxjcting  the  deficiency 
which  I  have  described  as  occasionally  occurring  in  the  semi- 
circular canals  :  I  cannot  even  speculate  on  the  subject  Tlie 
function  of  these  appendiiges  to  the  labyrinthine  canal  is,  as 
far  as  I  am  aware,  totally  unknown ;  and  the  effect  likely  to 
be  produced  by  their  malformation  must  remain  equally 
obscure.     Little  doubt,  however,  can  be  entertained  of  their 

•  I  have  not,  as  yet,  been  able  to  determine,  to  my  own  satisfaction,  whether 
the  aqua-ductua  vestibuli  and  aqua^luctus  cwlilea;  arc  n'ully  what  their  name 
implies ;  or  whether,  as  many  anatomista  suppose,  they  are  merely  canals,  tra- 
versing llje  bone,  for  the  purpose  of  transmitting  vessela  of  the  cavities  with 
which  they  communicate. 
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importance,  and  that  they  are  essential,  not  only  to  the  per- 
fection of  hearing  as  enjoyed  by  man,  but  to  the  appreciation 
of  somid  itself,  as  possessed  by  inferior  beings  probably  not 
endowed  with  the  same  powers  of  discrimination ;  since  we 
find  these  tubes  fully  developed  in  many  of  the  lower  animals 
where  the  tympanum  and  cochlea  are  altogether  wanting,  or 
exist  only  as  rudimentary  appendages*. 

In  laying  the  foregoing  facts  and  observations  before  my 
readers,  I  by  no  means  wish  that  a  greater  degree  of  impor- 
tance should  be  attached  to  them  than  they  deserve.  I  am 
aware  that  they  are  far  from  elucidating  the  pathology  of 
deafness,  and  that  they  do  little  more  than  throw  a  ray  of 
light  over  a  subject  which  was  previously  involved  in  almost 
total  obscurity.  They  may  possibly  excite  inquiry  in  others ; 
and,  eventually,  be  the  means  of  adding  to  our  stock  of  know- 
ledge respecting  the  different  forms  of  this  disease.  Much 
remains  to  be  discovered,  before  the  causes  of  congenital 
deafiiess  can  be  satisfactorily  explained :  for  I  feel  assured, 
that  in  some,  if  not  in  many  instances,  the  deviations  I  have 
noticed  are  quite  insufficient  to  account  for  a  total  privation 
of  the  sense  of  hearing  ;  and  the  fact  of  several  cases  ha\'ing 
occurred  in  wliich  no  malformation  could  be  detected,  proves 
that  there  must  be  some  other  defect,  either  organic  or  func- 
tional, the  demonstration  or  explanation  of  which  has,  as  yet, 
eluded  our  research.  Still,  although  I  vdll  not  venture  to 
assert  that  the  malformations  I  have  brought  to  light  have 
been,  in  any  instance,  the  sole  cause  of  deafness,  yet  I  must 
believe  and  maintain,  in  opposition  to  the  opinion  of  some, 
that  they  form  a  part  of  a  certain  pathological  condition  of 
the  organ,  the  seat  of  whicli  is  not  sufficiently  obvious  to  be 
detected  ;  but  whether  it  exists  in  the  brain,  or  in  the  tem- 
poral bone,  or  in  both,  can  only  be  ascertained  by  future 
investigation.  I  utterly  reject  the  idea,  that  these*  malfor- 
mations are  mere  coincidences,  which  ought  not  to  be  consi- 
dered as  having  a  reference  to  the  imperfection  or  annihila- 
tion of  the  sense  of  hearing — that  they  are,  in  fact,  analogous 

For  a  short  sketch  of  the  comparative  anatomy  of  the  ear,  tracing  the 
development  of  its  difTerent  parts  through  the  various  c!a>8es  of  animals,  see 
Medico-Chirnrgical  TransactionH,  loc.  cit. 
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to  abnormal  deviations  in  other  parts  of  the  body,  which  are 
discovered  after  death,  but  wliich  produced  no  symptoms 
during  life,  as  regarded  the  functions  of  the  organ  in  which 
they  occurred.  A  reference  to  the  series  of  preparations  in 
museums,  my  own  experience  in  the  dissection  of  ears,  and 
the  evidence  of  those  whose  constant  occupation  it  is  to  pre- 
pare anatomical  illustrations  of  the  organ,  prove,  almost  to  a 
certainty,  that  malformation  never  is  found,  except  in  cases  of 
deafness. 

Although  I  cannot  flatter  myself  that  the  issue  of  my 
labours  has  afforded  any  information  which  can  be  attended 
with  a  beneficial  result  in  a  practical  point  of  view ; — although 
the  establishment  of  a  fact,  which  has  been  denied,  that  con- 
genital malformation  may  and  frequently  does  exist,  would 
rather  discourage  us  from  adopting  remedial  measures,  than 
serve  to  indicate  any  mode  of  treatment  for  the  relief  of  tlie 
patient ; — yet  I  am  not  without  the  hope,  that  my  investiga- 
tions may  still  prove  of  some  value,  in  the  hands  of  those  who 
undertake  the  treatment  of  deafness  on  scientific  principles, 
and  with  a  view  to  the  benefit  of  their  patients  as  well  as 
their  own  emolument.     I  trust  they  may  stir  up  a  spirit  of 
inquiry  into  the  symptoms  and  degrees  of  deafness;  which 
may  lead  to  the  establislnnent  of  a  more  accurate  and  effi- 
cient diagnosis ;  and  enable  the  aurist  to  distinguish  between 
those  cases  which  are  irremediable  by  art,  and  those  which 
may  be  expected  to  derive  benefit  from  judicious  treatment. 
There  can  be  no  doubt,  that,  even  in  cases  of  congenital  deaf- 
dumbness,  the  derangement  of  the  organ,  whether  functional 
or  organic,  may  exist  in  dilTerent  degrees  of  intensity ;    that, 
in  some  instances,  the  mischief  consists  merely  of  an  imper- 
fection or  dulness  of  liearing,  whicli,  from  neglect,  has  en- 
tailed the  additional  misfortune  of  dumbness  on  the  suHert^r; 
whilst  in   others  it  amounts   to  a  total   and    irremediable 
privation  of  the  sense.     The  j)ower  of  discrimination  can 
only  be  acquired  by  the  intelligent  and  scientific  aurist,  and 
must  be  the  result  of  nuich  experience  and  jwitient  investiga- 
tion ;    but    the  knowledge   thus  ac(|uired   would    fr('(|ucntly 
prove  the  means  of  rescuing  the  lio|xrlessly  deaf  and  dumb 
from   the  constitutional  injury  and  bodily  suflTering  conse- 
quent upon  tedious  and  painful  courses  of  treatment,  indis- 
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criminately  adopted  by  the  ignorant  and  pretending  empiric. 
It  would,  in  many  eases,  suggest  to  the  upright  and  humane 
practitioner  the  more  eligible  plan  of  attending  to  the  culti- 
vation of  the  other  senses  through  wliich  the  mind  of  man 
holds  intercourse  with  the  external  worid;  and  devoting  to 
the  mental  improvement  and  education  of  the  sufferer  that 
time  and  attention,  now  too  often  wasted  in  the  employment 
of  means  which  only  sers^e  to  impair  the  mental  and  bodily 
powers,  while  they  impose  on  the  credulity  of  the  patient  or 
liis  friends. 


EXPLANATION  OF  THE  PLATE. 


Fig.  I.  represents  the  left  temporal  bone  of  Case  1.  p.  294.  The 
upper  portion  of  the  petrous  bone  has  been  removed  by  a  section 
carried  through  the  irregular  cavities  representing  the  vestibule  and 
cochlea,  both  of  which  are  thus  laid  open. 

a  The  vestibule. 

h  The  cochlea. 

c  The  commencement  of  the  Fallopian  canal,  laid  open  by  the 
section. 

Fig.  II.  represents  the  right  temporal  bone  from  the  same  subject; 
shewing  the  vestibule,  vertical  semicircular  canal,  and  meatus  au- 
dltorius  intemus  laid  open,  together  with  the  malformed  cochlea  and 
aquaeductus  vestibuli. 

a  The  vestibule. 

b  Vertical  semicircular  canaL 

c  Meatus  auditorius  intemus. 

d  Irregular  ca\'ity,  representing  the  cochlea. 

e  Aquaeductus  vestibuli,  pretematurally  large. 

Fig.  III.  represents  the  left  temporal  bone  of  Case  4.  p.  298 ;  shew- 
ing the  vestibule  and  meatus  auditorius  intemus  laid  open,  together 
with  the  malformed  semicircular  canals  and  cochlea- 

a  Vestibule. 

6  Abnormal  continuity  between  the  vertical  and  oblrj  semicir- 
cular canals. 

c  Meatus  auditorius  intemus. 

d  Irregular  cavity  representing  the  cochlea,  with  a  rudimentary 
lamina  spiralis. 
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ON 

THE   EFFECT  PRODUCED  UPON  THE 

PULSE 

BY  CHANGE  OF  POSTURE. 
BY  WILLIAM  AUGUSTUS  GUY,  M.B.  Cantar. 

PROFESSOR  OF  FORENSIC  MEDICINE  TO  KING's  COLLEGE,  LONDON. 


INFLUENCE  OF  SEX,   AGE,  AND  PERIOD  OF  THE  DAY. EXPERIMENTS 

MADE  WITH  A  REVOLVING  BOARD. 

1 N  the  last  Number  of  the  Guy's  Hospital  Reports,  I  examined  the 
effect  produced  by  change  of  posture  on  the  pulse  of  healthy  males. 
I  now  propose  to  inquire  how  far  that  effect  is  modified  by  sex 
and  age. 

I  wished  to  collect  100  observations  on  the  pulse  of  healthy  fe- 
males, that  I  might  compare  them  with  the  same  number  made  on  the 
pulse  of  healthy  males ;  but  as,  for  obvious  reasons,  opportunities  of 
making  correct  observations  on  the  pulses  of  healthy  females  occur 
but  rarely,  I  have  contented  myself  with  50  experiments,  made  under 
the  same  conditions,  and  with  the  same  precautions,  as  those  of  which 
the  results  have  been  already  detailed. 

These  50  experiments  gave  the  following  average : 

Age  from  18  to  60  inclusive— mean  age  27.18. 

Standing,  89.26.  Sitting,  81 . 08 .  Lying, 80.24. 

Diff.  between  standing  and  sitting,  7.28,  or  ^j'jj  of  frequency  standing. 

sitting    and    lying,  1 .  74,  or  ,t;ti sitting. 

standing  and  lying,  9.02,  or  j^o standing. 

An  average  of  tlie  first  twenty-seven  experiments,  from  which  all 
exceptions  to  general  rules  are  excluded,  gives  the  following 
numbers : 

Mean  age,  26.45. 

Standing,  91 . na  Sitting,  84 .  37.  Lying,  79 .  74. 

Diff.  between  st^mdingand  sitting,  (5.90,  or  TjJn  of  frt«)Uincy  st.indincr. 

sitting   and    lying,  4.63,  ofyi'jj  .     ....    --iiiiiiL;. 

standing  and  lying,  11.  CO,  or      '  ■   :  !  i: 
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On  referring  to  the  Table,  it  will  be  seen,  that  in  the  female,  as  in 
the  male,  the  extreme  are  very  remote  from  the  mean  results.  Thus, 
if  we  take  the  first  27  experiments,  we  shall  find  that  the  difference 
between  standing  and  sitting  may  amount  to  24,  or  somewhat  less 
than  ^th  of  the  frequency  standing,  and  fall  as  low  as  I  or  ^.th  of 
that  frequency ;  between  sitting  and  lying  the  difference  may  be  as 
much  as  11,  or  about  |th  of  the  frequency  sitting,  and  as  little  as  1, 
or  ^  of  that  frequency ;  and  between  standing  and  lying  the  difference 
may  be  as  high  as  2S,  or  more  than  jth,  and  as  low  as  4,  or  jjd  of  the 
frequency  in  the  erect  position. 

The  exceptions  to  the  general  rule,  though  numerous  in  the  male, 
are  stLU  more  numerous  in  the  female.  The  following  are  the  excep- 
tions to  the  general  rule,  that  a  change  from  the  erect  to  the  sitting, 
from  the  sitting  to  the  recumbent,  and  from  the  erect  to  the  recum- 
bent posture,  lessens  the  frequency  of  the  pulse. 

No  difference  between  standing  and  sitting,  5  in  50,  or  10  per  cent. 

sitting    and    lying,    7  in  50,  or  1 4  per  cent. 

•  •  = standing  and  lying,  3  in  50,  or    6  per  cent. 

Pulse  more  frequent  sitting  than  standing,  0  0 

lying  than  sitting,  13  in  50,  or  26  per  cent. 

lying  than  standing,  2  in  50,  or   4  per  cent. 

By  combining  these  two  classes  of  exceptions,  we  have  the  fol- 
lowing: 

Pulse  not  more  frequent  standingthansitting,  5  in  50,  or  10  per  cent. 

sitting  than  lying,  20  in  50,  or  40  per  cent. 

standing  than  lying,  5  in  50,  or  10  per  cent- 
Total  number  of  exceptions  to  general  rules,  30  in  50,  or  60  per  cent.* 

Total  number  of  experiments  in  which  ex-  I  „„  .     ^„ 

,.       ,     ,        ^     ,      ,  }■  23  m  60,  or,  46  per  cent, 

ceptions  to  the  general  rule  occur    ....  I 

It  has  already  been  proved,  that  the  effect  produced  on  the  pulse 
of  healthy  males  by  change  of  posture  increases  with  the  frequency 
of  the  pulse,  and  that  there  is  a  near  approach  to  regularity  in  the 
rate  of  increase.  It  would  be  interesting  to  compare  the  pulse  of 
females  with  that  of  males  in  this  respect ;  but  as  the  exceptions  to 
the  general  rule  in  females  are  very  numerous,  and  opportunities  of 

*  It  must  be  borne  in  mind,  tliat  the  male  pulse  Ls  here  made  the  standard 
to  which  the  female  pulse  is  referred :  otherwise,  the  exceptions  will  be  more 
numerous  than  the  rule. 
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making  careful  observations  are  rare,  I  have  not  yet  been  able  to 
institute  an  exact  comparison.  The  followng,  however,  are  the 
mean  results  of  30  observations  on  pulses  ranging  from  61  to  120;  of 
which,  10  are  from  61  to  80  inclusive;  10  from  81  to  100  inclusive; 
and  10  from  101  to  120  inclusive. 


61 1«  80.       1 

81  to  100. 

1 
101  to  120. 

CO 

1 

S 

■a 

1 

>a 

60 

i 

in 

tab 

! 

71 

67 

63 

92 

85 

80 

108 

97 

90 

Differences    . .  . 

4 

4 

8 

7 

5 

12 

11 

7 

18 

Do.  expressed 
fractionally 

1 

18 

1 
17 

1 
9 

1 

13 

1 
17 

I 
8 

I 

lU 

1 
IT 

1 
c 

It  is  not  improbable,  that  if  a  larger  number  of  observations  were 
collected,  a  greater  approach  to  regularity  in  the  increase  would  be 
found  to  take  place.  The  want  of  a  sufficient  number  of  observations 
on  pulses  below  60  and  above  120  prevents  me  from  making  an  exact 
comparison  between  the  pulse  of  males  and  that  of  females.  All,  there- 
fore, that  can  be  stated  at  present,  is,  that  in  females,  as  in  males,  the 
effect  produced  by  change  of  posture  increases  with  the  frequency 
of  the  pulse. 

The  want  of  a  sufficient  number  of  experiments  also  prevents  me 
from  comparing  the  pulses  of  males  and  females  in  regard  to  another 
point.  In  males,  the  exceptions  to  the  general  rule  are  more  nu- 
merous, as  the  pulse  is  less  frecjuent.  This  does  not  seem  to  hold 
good  in  females ;  but  fiirther  observation  is  necessary,  to  ascertain  the 
fact 

The  only  observations  with  which  I  am  acquainted,  on  the  effect  of 
change  of  posture  on  the  pulse  of  females,  are  those  already  quoted 
from  llohl  *.  They  were  made  on  nine  pregnant  women,  and  give 
the  following  mean  results : 

Standing,  91.         Sitting,  83.  Lying,  77. 

DiJlbrcnccs,  11;  6 ;   17. 
Tlic  effect  of  change  of  posture  is  here  much  more  consideruble 
than  in  flio  experiments  contained  in  the  Table.     I   was,  therefore. 


•  Die  Geburt»hiilfliche  Exploration  von  Dr.  Antou  Friedrich  Holil. 
1835. 


by  Change  of  Posture. 


311 


induced  to  avail  myself  of  the  opportunity  afibrded  me  by  Dr. 
Naegele,  jun.,  at  the  Lying-in  Hospital,  Heidelberg,  of  examining  the 
pulses  of  14  pregnant  women.     They  give  the  follow  averages : 

Mean  age,  29.43. 

Standing,  S7 . 7S.         Sitting,  83.07.         Lying,  80.43. 

DitFerences,  4.71;  2 .  64  ;  7.35. 

These  numbers  are  much  less  than  those  of  Hohl's  experiments, 
and  even  less  than  the  mean  difference  in  women  not  pregnant  The 
difference  between  my  own  experiments  and  those  of  Hohl  may 
perhaps  be  explained  by  the  fact,  that  Hohl's  observations  were  made 
on  women  who  were  kept  for  a  considerable  time  in  the  erect  posture 
during  his  examination  of  the  foetal  pulse ;  whilst,  in  my  own  expe- 
riments, the  change  from  one  posture  to  another  was  made  as  soon  as 
the  pulse  had  been  counted.  It  is  most  probable,  that  the  difference 
in  the  effect  of  change  of  posture  in  women  who  are  pregnant,  and  in 
those  who  are  not,  is  not  considerable. 

Ha\-ing  thus  examined  the  effect  produced  by  change  of  posture  on 
the  pulse  of  healthy  females,  I  shall  proceed  to  compare  the  results  at 
which  we  have  just  arrived  with  those  obtained  from  similar  expe- 
riments upon  healthy  males.  This  comparison  wUl  discover  some 
differences  worthy  of  remark.  These  will  be  best  seen  by  throwing 
the  two  sets  of  experiments  into  a  tabular  form. 


TABLE  I. — Exceptions  included. 
Number  of  Experiments  ....  Males  100,  Females  50. 

Difference  between 


Males, 
Females, 

< 

c  . 

Si 

1      i      ^ 
1            S 

c 
1.4 

U3      tU 

U3      >J 

c 
52-5. 

Same  differences 

express*-il 

fractionally. 

20—50 
18—50 

27.24 
27.18 

78.90 
89.26 

70.05 
81.98 

66.62 
80.24 

8.85 
7.28 

3.43 
1.74 

12.28 
9.02 

I 

1 

in  I 

9789 

Difference   

10.36 

11.93 

13.62 

1.57 

1.69 

3.26 
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TABLE  II. — Ejeceptioits  excluded. 
Number  of  Experiments  ....  Males  66,  Females  27. 


standing    \ 

and              D 
Sitting.            ai 

nee  between 

Males, 
Females, 

bo 
5 

tc 

B 

H 

EC 

S-oti 

(A 

Same  differences 
expressed 
fractionally. 

26.87 
26.45 

81.03 
91.33 

71.12 

84.37 

65.62 
79.74 

9.91 
6.96 

5.50 
4.63 

15.41 
11.59 

1^ 

i      1 
iJ-ll 

T5TfS 
17.75 

1 

1 

TTOT 

Difference   .  . 

10.30 

13.25 

14.12 

2.95 

0.87 

3.82 

The  difference  shewn  by  these  Tables  between  the  male  and  female 
pulse  is  too  great  to  admit  of  explanation  by  the  slight  disproportion 
in  age,  or  even  by  the  unequal  number  of  observations  from 
which  the  averages  are  deduced.  There  can  be  little  doubt  that  the 
numbers  in  the  Tables  are  a  near  approximation  to  the  true  ones,  and 
that  they  fully  justify  the  following  conclusions : 

1.  The  pulse  of  the  adult  female  exceeds  in  frequency  the  pulse  of 
the  adult  male  of  the  same  mean  age,  by  from  \Q  to  14  heats.  In 
the  erect  posture,  it  is  more  frequent  by  about  j  th ;  in  the  sitting 
posture,  by  about  ^  th;  and  in  the  recumbent  posture,  by  more  than  \th. 

2.  Though  the  pulse  of  the  adult  female  is  more  frequent  than 
the  pulse  of  the  adult  male,  of  the  sam£  mean  age,  by  ^th  in  the 
erect,  and  {th  in  the  rtcuinbent  posture ;  the  effect  of  a  change  from 
the  erect  to  the  recumbent  posture  in  the  male  is  greater  than  the 
effect  of  the  same  change  in  the  female,  by  more  than  \d. 

This  disproportion  in  the  effect  of  change  of  posture  on  the  pulses 
of  the  two  sexes,  considerable  as  it  is,  will  appear  still  greater  when 
we  take  into  account  the  difference  in  the  frequency  of  the  pulse.  If 
the  pulse  of  the  males,  instead  of  having,  in  the  erect  postiire,  a  fre- 
(|uency  of  79  beats,  had  had  a  fre(|uency  of  89,  there  would  have  been 
u  difference  between  standing  and  lying  of  at  least  IS,  Instead  of  12 
beats  (see  Table  III.  of  former  Essay);  and  the  effect  of  change  of 
j)osture  on  the  male  pulse  would  have  been,  to  the  effect  of  change  of 
posture  on  the  female  pulst*,  as  18  to  9,  or  as  2  to  I.  Now  this  dif- 
ference, great  as  it  may  appear,  is  less  than  what  actually  takes  place 
when  the  effect  of  change  of  posture  on  a  given  frequency  of  the  pulse 
in  thr  <n><'    <\  i';  <om]);inMl  witli  thiit  j)n>«lin»Ml  on  the  sumc   fr('»HHMvy 
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in  the  other.  The  correctness  of  this  statement  admits  of  easy  proof. 
From  a  great  mimber  of  observations  made  on  the  pulses  of  males  and 
females  respectively,  I  selected  those  in  which  the  pulse,  in  the  erect 
position,  had  the  same  frequency  in  each  sex.  When  the  same  number 
occurred  in  either  sex  more  than  once,  I  took  an  average  of  all  the 
experiments  in  which  that  number  occurred ;  and  compared  the  average 
so  obtained  ^\•ith  a  single  experiment,  or  with  an  average  of  several 
experiments,  as  the  case  might  be,  ia  the  other  sex.  30  such  averages 
gave  the  following  comparative  results : — 

Total  number  of  experiments : — Males  101,  Females  74. 
Age  of  Males  from  11  to    50  :     mean  age,  27- 
Age  of  Females  from  7  to    67  :     mean  age,  25^. 
Pulse  ranging  from  63  to  102  :     mean  number,  86. 

Standing.  Sitting.  Lying. 

Male      .  .  86      .  .      77      .  .      72 
Female .  .  86       .  .       81       .  .       80 

Male.     Female. 

Difference  between  standing  and  sitting,      9        5 

sitting    and    hing,       5        1 

standing  and  lying,    14        6 

Thus,  then,  the  difference  between  standing  and  sitting  in  the  adult 
male  is  to  the  difference  between  standing  and  sitting  in  the  adult 
female,  as  9  to  5. 

The  difference  between  sitting  and  lying  in  the  adult  male  is  to 
the  difference  between  sitting  and  l>"ing  in  the  adult  female,  as  5  to  1. 

The  difference  between  standing  and  lying  in  the  adult  male  is 
to  the  difference  between  standing  and  lying  in  the  adult  female,  as  7 
to  3 ;  or  more  than  2  to  1. 

The  effect  produced  upon  the  pulse  of  males  by  change  of  posture 
exceeds  the  effect  produced  on  the  pulse  of  females  to  a  still  greater 
degree  in  early  youth  than  at  adult  age.  This  \vill  appear  from  a 
comparison  of  15  averages,  in  which  the  pulse  in  the  erect  posture 
has  the  same  frequency,  in  each  sex,  below  the  age  of  20,  with 
the  same  number  of  averages  in  which  the  pulse  has  the  same  fre- 
quency in  persons  of  each  sex  above  that  age.  This  comparison  is 
made  in  the  following  Table : 

I     Age  of  Males  under     20,  from  11  to  20 :    mean  age,  16  j 

(      Age  of  Females  under  20,  from   7  to  19 :    mean  age,  11  ) 

i      Age  of  Males  above     20,  from  22  to  40:    mean  age,  28  > 

Age  of  Females  above  20,  from  20  to  75 :    mean  age,  40  * 

Pulse  from  63  to  102 :     mean  number,  86. 
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UNDER  SO.  ABOVE  20. 


Standing.      Sitting.  Lying.         Sitting.  Lying. 

Male     .  .  86    .  .    78      74    .  .    76      71 
Female .  .  86    .  .    84      84    .  .    78       77 


Under  20.    Above  20. 

Male      .  .  8  .  .  10      ^ 


DiflFercnce  between  standing  and  sitting  i  p     ^         o         r  i 

L  Male      .  .  4  .  .    5  i 
'^"^^S^^  ^y^--- J  Female..  0..     1  S 

,  Male      .  12  .  .  16  > 
•  •  •  •   standing  and  lying.  .  \  j,^^^^    ^         ^  \ 


Hence,  the  proportion  which  the  effect  of  a  change  from  standing  to 
sitting,  and  from  standing  to  lying,  in  males  under  20  years  of  age, 
bears  to  the  effect  of  the  same  changes  in  females  under  20  years,  Ls  4 
to  1,  and  6  to  1,  respectively ;  whilst  in  the  male,  the  difference  be- 
tween sitting  and  lying  is  4,  in  the  female  0.  The  proportion  which 
the  effect  of  a  change  from  standing  to  sitting,  from  sitting  to  lying,  and 
from  standing  to  lying  respectively,  in  males  above  20  years  of  age, 
bears  to  the  effect  of  the  same  changes  in  females  above  20  years  of 
ag'e,  is  expressed  by  the  numbers,  5:4;  5:1;  and  5  : 3. 

We  have  already  seen,  that  where  the  age  is  as  nearly  as  possible 
the  same,  and  the  frequency  of  the  pulse  alone  differs  in  the  two 
sexes,  that  the  effect  produced  by  change  of  posture  is  much  greater 
in  the  male  than  in  the  female :  the  facts  just  advanced,  prove  that 
where  the  frequency  of  the  pulse  is  the  same  in  the  two  sexes,  and  the 
mean  age  alone  varies,  the  effect  of  change  of  posture  is  also  much 
greater  in  the  male  than  in  the  female.  Where  again,  as  in  the  first 
average  employed,  the  pulse  has  the  same  frequency  in  each  sex,  and 
the  mean  age  differs  only  by  \\  years,  precisely  the  same  result  is  ob- 
tained. In  order  that  the  proportionate  values  just  stated  might  be 
the  real  ones,  it  would  be  necessary  that  both  the  frecjuency  of  the 
pulse  and  the  mean  age  should  be  the  same  in  each  sex ;  but  these 
conditions  cannot  be  fulfilled,  without  collecting  a  greater  number  of 
observations  than  I  have  hitherto  been  able  to  make.  At  all  events, 
the  following  fact  is  established : 

The  effect  of  change  of  posture  on  any  given  frequency  of  ihf 
pulni:  is  much  greater  in  thf  male  than  in  the  female,  and  the  dis- 
proportion is  more  marked  in  early  youth  than  at  adult  age. 

•  Of  these  15  averages,  tlicre  is  but  one  in  which  the  elToct  of  ciianf;r 
of  posture  in  femtilea  above  20  is  greater  than  the  effect  of  change  of  posturr 
in  males  above  20. 
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If  we  now  compare  the  exceptions  to  the  general  rule  in  the  two 
sexes,  we  shall  find,  in  this  respect  also,  differences  worthy  of  notice. 
The  following  are  the  exceptions  to  the  general  rule,  that  the  pulse  is 
more  firequent  standing  than  sitting,  sitting  than  lying,  and  standing 

than  Ijing :  Male.  Female. 

No  difiFerence  between  standing  and  sitting,      o  per  cent.  ..10  per  cent. 

sitting  and  Ijing,         19  per  cent.  . .  14  per  cent. 

standing  and  h"ing,        2  per  cent.  . .    6  per  cent. 

Pulse  more  j&equent  sitting  than  standing,        3  per  cent.  . .    0  per  cent. 

Ij'ing  than  sitting,  11  per  cent.  ..  26  per  cent. 

lying  than  standing,         5  per  cent.  . .    5  per  cent. 

Poise  not  more  frequent  standing  than  sitting,  8  per  cent. . .  10  per  cent. 

sitting  than  hing,     30  per  cent.  ..  40  per  cent. 

standing  than  hing,    7  per  cent,  ..  11  per  cent. 

Total  number  of  exceptions 45  per  cent. . .  61  per  cent. 

Total  number  of  instances  in  which  one  or  ^  g^        ^^^  . .  46  per  cent. 
more  exceptions  took  place S 

It  appears,  then,  that  although,  in  two  instances,  the  exceptions  are 
more  numerous  in  the  male  than  in  the  female,  the  total  number  of 
exceptions  is  much  greater  in  the  female  than  in  the  male. 

In  more  than  one  instance,  the  exceptions  are  twice  as  numerous  in 
the  female  as  in  the  male. 

The  exceptions  to  the  general  rule,  that  the  difference  between 
standing  and  sitting  is  greater  than  the  difference  between  sitting 
and  lying,  are  as  follows  : 

Male.  Female. 

DifiFerence  between  standing  and  sitting  equal  )    «  .         p     — 

to  the  difference  between  sitting  and  lying,  S       "  '  "       ^ 

Difference  between  standing  and  sitting  less  ^  ,  ^  f       i  r 

than  the  difference  between  sitting  &  lying,  J  '  *  *       ^ 

I  now  proceed  to  inquire  how  far  the  effect  produced  by  change  of 
posture  is  modified  by  age.  For  this  purpose,  I  shall  compare  the 
mean  result  of  25  experiments,  made  on  healthy  males  between  the 
ages  of  II  and  15,  with  the  same  number  made  on  healthy  males 
between  the  ages  of  21  and  30. 

Do.  exiaeBBCd  fiaetionaUy. 
'  JL  J 

■n  n  B 

1  I  I 

9  «  T 

Here  there  is  the  same  numerical  difference  between  standing  and 
lying  in  both  cases ;  but  the  proportional  effect  is  greater  between 
the  ages  of  21  and  30  than  between  the  ages  of  11  and  15.     Had 


Age. 

Standing. 

Sitting. 

Lying. 

11-15 

93 

85 

81 

8.4.12 

21—30 

82 

73 

70 

9.3.12 
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the  number  in  the  erect  position  been  93  in  the  adult,  as  in  the  child, 
the  effect  produced  would  have  been  18,  instead  of  12 ;  and  the  effect 
of  change  of  posture  in  the  former  would  have  been  to  the  effect  in 
the  latter,  as  3  to  2. 

In  the  case  of  females,  the  disproportion  is  much  more  remarkable ; 
as  will  be  seen  in  the  following  Table. 


Age. 

standing. 

Sitting. 

Lying. 

Differences. 

Do.  expressed  frac 

tional 

11—15 

96 

91 

90 

6.1.   6 

1                I 
19             51 

1 

21-30 

91 

83 

80 

8.3.11 

A       3V 

1 

B 

Hence,  then,  the  effect  produced  by  change  of  posture  on  the  pulse 
of  the  adult  female  is  nearly  twice  as  great  as  the  effect  produced  on 
the  pulse  of  females  between  the  ages  of  11  and  1 5 ;  and  the  diffe- 
rence would  probably  be  still  more  marked,  if  the  pulse  in  the  second 
case  had  been  96  instead  of  91. 

The  question  of  the  influence  of  age,  however;  can  be  still  more 
accurately  determined,  by  resorting  to  the  method  already  adopted 
in  ascertaining  the  effect  of  sex.  The  following  is  a  comparison  of 
30  averages  of  the  male  pulse,  obtained  in  the  manner  already 
described. 

Number  of  Experiments . . .  Under  20  years,  69.    Above  20  years,  73. 
Pulse  from  60  to  ]  18.     Mean  number,  S3. 


Lying. 


73 
69 


7.3.10 
10.4.14 


Do.  expressed 
fractionally. 


IS 


Standing.  Sitting. 

Under  20,  mean  age  1.5  ^      83         70 
Above  20,  mean  age  29  I     83         73 

The  effect,  therefore,  of  a  change  from  standing  to  lying,  on  males 
above  20  years  of  age,  is  to  the  effect,  on  males  under  20  years  of  age, 
as  14  to  10,  or  as  7  to  5.     In  the  Table  at  p.  7,  the  proportion  is  5  to  1. 

A  comparison  of  20  averages  of  experiments  on  females  gives  the 
following  results : 

Pulse  from  63  to  116:    average  92. 


Under  20,  mean  age  lit    92 
Above  20,  mean  age  38  (   92 


Do.expnMed 
fraetloiuUly. 


Standing.   Sitting.    Lying.         Differences. 

88        88  4iT.   4 

82        81         10.1.11 

Hence,  the  effect  produced  by  a  chanife  from  .standing  to  lying,  in 
females  above  20  years  of  sige,  is,  to  the  effect  produced  on  females 
below  20,  as  eleven  to  4,  or  nearly  as  3  to  1.  The  Table  at  p.  7 
makes  the  proportion  4  J  to  1.  The  following  jm^iiosition  combines 
the  results  just  arrived  at: 

The  effect  produced  upon  the  pulse  by  chaiif^e  of  posture  is  less  in 
early  youth  t/uni  at  adult  age;  and  the  modifying  injiucnce  of  age 
i*  mure  considerable  in  the  female  than  in  the  male. 
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From  all  that  has  been  stated,  in  this  and  the  preceding  treatise,  it 
is  natural  to  conclude,  that  where  the  effect  produced  by  change  of 
posture  is  least,  the  exceptions  to  the  general  rule  are  most  numerous. 
The  exceptions,  therefore,  ought  to  be  more  numerous  in  early  youth 
than  at  the  adult  age ;  and  such  is  found  to  be  the  case.  In  healthy 
males  there  are  10  exceptions  in  25  between  the  ages  of  11  and  20, 
and  9  in  25  between  the  ages  of  21  and  30.  There  are  34  excep- 
tions in  82,  or  about  1  in  every  2 J  before  20;  and  33  in  97,  or  about 
1  in  3  after  20.  Hence,  in  males,  the  exceptions  before  20  are  to  the 
exceptions  after  20,  as  3  to  2|.  In  females  between  the  ages  of  6 
and  15,  there  are  19  exceptions  in  25;  between  21  and  30,  10  in  25. 
There  are  61  exceptions  in  82,  or  about  3  in  4  before  20;  and  23 
exceptions  in  48,  or  1  in  2  after  20.  Hence,  in  females,  the  excep- 
tions before  20  are  to  the  exceptions  after  20,  as  3  to  2. 

Thus,  then,  the  exceptions  to  the  general  rule  are  more  numerous 
in  early  youth  than  at  adult  age,  in  the  proportion  of  3  to  2^  in  the 
male,  and  of  3  to  2  in  the  female. 

If  it  were  necessary  to  confirm,  by  additional  arguments,  the  obser- 
vations already  made  on  the  cause  of  the  differing  frequencies  of 
the  pulse  in  the  several  postures,  we  might  call  to  our  aid  some  of 
the  facts  just  recorded.  If  the  effect  produced  by  change  of  posture 
be  really  due  to  muscular  contraction,  we  should  expect  to  find  that 
effect  proportioned  to  the  degree  of  development  of  the  muscular 
system :  and  this  is  actually  the  case.  Thus,  the  effect  is  greater  in 
males  than  in  females,  and  in  early  youth  than  at  adult  age.  It  is  not 
my  intention  to  attribute  the  remarkable  differences  observed  in  the 
effect  of  change  of  posture  in  the  two  sexes,  and  at  different  ages,  to 
this  cause  alone :  it  is  sufficient  for  my  present  purpose  to  point  out 
the  close  agreement  of  the  assigned  cause  with  the  facts  just  esta- 
blished. 

There  is  one  other  circumstance  worthy  of  remark.  It  has  been 
already  shewn,  that  the  exceptions  to  the  general  rule  are  more 
numerous  as  the  pulse  is  less  fi-equent.  Now,  a  diminution  in  the 
frequency  of  the  pulse  is  accompanied  by  a  diminution  of  the  effect 
produced  by  change  of  posture.  But  this  statement,  though  true  of 
either  sex,  does  not  hold  good  when  one  sex  is  compared  with  the 
other.  Thus  the  pulse  of  females  is  more  frequent  than  that  of  males, 
but  the  effect  of  change  of  posture  is  less  in  the  female  than  in  the 
male ;  the  pulse,  also,  is  more  frequent  in  early  life  than  at  the  adult 
age,  but  the  effect  of  change  of  posture  is  less  at  the  former  than  at 
the  latter  period.  Now,  one  circumstance  is  common  to  all  these 
cases ;  and  that  is,  that  the  exceptions  are  numerous,  whilst  the  effect 
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of  change  of  posture  is  small.    This  leads  to  the  following  general  law : 

The  exceptions  to  the  general  rule  are  more  numerous  as  the  efftct 
produced  by  change  of  posture  is  less. 

This  general  law  includes  that  just  quoted ;  viz.  That  the  exceptions 
to  the  general  rule  are  more  numerous  as  the  pulse  is  less  frequent. 

I  shall  conclude  this  part  of  my  subject  by  recapitulating  the  se- 
veral facts  which  have  been  established. 

1.  In  healthy  females  of  the  mean  age  of  27  years,  in  a  state  of 
rest,  the  number  of  the  pulse  is,  standing,  89 ;  sitting,  82 ;  and  lying, 
80:  the  difference  between  standing  and  sitting  being  7  beats; 
between  sitting  and  lying,  2  beats ;  and  between  standing  and  lying, 
9  beats.  When  all  exceptions  to  the  general  rule  are  excluded,  the 
numbers  are,  standing,  91;  sitting,  84;  and  lying,  80:  the  difference 
between  standing  and  sitting  being  7  beats;  between  sitting  and 
lying,  4  beats ;  and  between  standing  and  lying,  1 1  beats.  The  same 
differences,  expressed  fractionally,  are  as  follow ; — inclusive  of  excep- 
tions, —  ,  Yn  1^; — exclusive  of  exceptions,  ^,  ~,  i. 

2.  In  females,  as  in  males,  the  extreme  are  very  remote  from  the 
mean  results.  Thus  the  greatest  difference  between  standing  and 
sitting  is  less  than  Jth,  the  least  j-i^th,  of  the  frequency  standing ;  the 
greatest  difference  between  sitting  and  lying  is  ith,  the  least  ~,  of 
the  frequency  sitting;  whilst  between  standing  and  lying  the  difference 
may  be  more  than  Jth,  and  as  little  as  .^,  of  the  frequency  standing. 

3.  The  exceptions  are  as  follow : — To  the  general  law,  that  the 
pulse  is  less  frequent  sitting  than  standing,  there  is  1  exception  in  10 
experiments :  to  the  general  law,  that  the  pulse  is  less  frequent  lying 
than  sitting,  there  are  2  exceptions  in  5  experiments  :  to  the  general 
law,  that  the  pulse  is  less  frequent  lying  than  standing,  there  is  1 
exception  in  10  experiments.  The  total  number  of  instances  in  which 
1  or  more  exceptions  to  general  rules  occur,  is  46  per  cent,  or  nearly 
1  in  every  2. 

4.  In  females,  as  in  males,  the  effect  produced  by  change  of  pos- 
ture increases  as  the  fre(iuency  of  the  pulse  increases. 

The  following  propositions  relate  to  the  differences  between  the 
male  and  female  pulse : 

I.  The  pulse  of  the  adult  female  exceeds  in  frequency  the  pulse  of 
the  adult  male  of  the  same  mean  age,  by  from  10  to  11  beats.  In 
the  erect  posture  it  is  more  frequent  by  about  ^th,  in  the  sitting  pos- 
ture by  about  jth,  and  in  the  recumbent  posture  by  more  than  jtli. 
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2.  Though  the  pulse  of  the  adult  female  is  more  frequent  than  the 
pulse  of  the  adult  male  of  the  same  mean  age,  by  jth  in  the  erect,  and 
-th  in  the  recumbent  posture,  the  effect  of  a  change  from  the  erect  to 
the  recumbent  posture  in  the  male  is  greater  than  the  effect  of  the 
same  change  in  the  female  by  more  than  ^d. 

3.  The  effect  of  change  of  posture  on  any  given  frequency  of  the 
pulse  is  much  greater  in  the  male  than  in  the  female ;  and  the  dispro- 
portion is  more  marked  in  early  youth  than  at  the  adult  age. 

4.  The  exceptions  to  the  general  rule  are  more  numerous  in  the 
female  than  in  the  male,  in  the  proportion  of  4  to  3. 

The  following  propositions  refer  to  the  influence  of  age  : 

1.  The  effect  of  change  of  posture  is  less  in  early  youth  than  in  the 
adult;  and  the  modifying  influence  of  age  is  greater  in  the  female  than 
in  the  male. 

2.  The  exceptions  to  the  general  rule  are  more  numerous  in  early 
youth  than  in  the  adult 

The  following  proposition  refers  to  both  sexes,  and  to  all  ages : — 
The  exceptions  to  the  general  rule  are  more  numerous,  as  the  effect 
of  change  of  posture  is  less. 


Influence  of  the  period  of  the  day. — According  to  Knox*,  the 
effect  of  change  of  posture  varies  greatly  at  different  times  of  the  day. 
"  During  the  morning,  the  mere  change  of  posture  from  the  horizontal 
to  the  erect  shall  increase  the  pulse  by  about  15  or  20  beats.  At 
mid-day,  this  increase  shall  be  10 ;  and  in  the  evening,  4  or  6." 
Nickt  states,  that  the  effect  of  a  change  from  the  horizontal  to  the 
sittin.r  posture  was  frequently  from  1  to  3  beats  less  in  the  evening 
than  in  the  morning ;  and  that  the  difference  between  standin":  and 
lying  was  uniformly  greater  in  the  morning  than  at  noon,  and  greater 
at  noon  than  at  night  These  statements  are  confirmed  by  the  re- 
sults of  7  experiments  made  by  Dr.  Knox  on  the  pulse  of  a  gentleman 
in  perfect  health.  In  the  morning,  the  difference  between  standing 
and  lying  was  nearly  29,  in  the  evening  21 :  the  effect,  therefore,  in 
the  morning  was  to  that  in  the  evening  as  3  to  2  nearly.  A  mean  of 
20  experiments  made  on  my  own  pulse,  at  these  several  periods — 

*  Ed.  Med.  and  Sarg.  Journal,  Vol.  XI.  p.  166. 

t  Beobachtungen  iiber  die  Bedingnngen  unter  denen  die  Haufigkeit  des 
Pulses  im  gesunden  Zustand  ver'indert  wird.  Von  Georg.  Heinrich  Nick. 
Tubingen,  1826.     p.  41. 
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immediately  on  gettin^^  out  of  bed,  after  dressing',  and  before  going 
to  bed — gave  the  following  difference  between  standing  and  lying : 

10.95  7.70  7.25 
In  this  case,  though  the  effect  produced  upon  the  pulse  after  dressing 
is  little  more  than  that  which  took  place  on  going  to  bed,  the  effect  on 
first  rising  in  the  morning  is,  to  the  effect  on  going  to  bed,  as  3  to  2 
nearly  ;  the  same  proportion  as  that  of  Dr.  Knox's  experiment.  In 
drawing  conclusions  from  these  data,  we  must  guard  against  an 
obvious  source  of  fallacy — the  varying  frequency  of  the  pulse  at  dif- 
ferent times  in  the  day  :  thus,  in  Dr.  Knox's  experiment,  the  morning 
pulse,  in  the  erect  posture,  was  91 .  25  ;  the  evening  pulse,  77 .  33.  In 
my  own  experiments,  the  pulse,  in  the  erect  posture,  at  the  several 
times  specified,  was  70,  68,  and  59  respectively.  Now,  the  effect 
produced  by  change  of  posture  increases  with  the  fi-equency  of  the 
pulse ;  and  the  increase  can  be  calculated  with  sufficient  accuracy. 
By  a  reference  to  Table  III.  of  my  first  Essay,  it  will  be  seen,  that 
where  the  difference  between  standing  and  lying  for  a  pulse  of  81  is 
15,  the  difference  between  standing  and  lying  for  a  pulse  of  101  is  15 
increased  by  12,  or  27  :  we  may  assume,  therefore,  that  for  a  pulse  of 
91  the  difference  will  be  15  increased  by  6,  or  21.  Now,  in  the  expe- 
riment just  cited,  the  difference  between  standing  and  lying  for  a  pulse 
of  77,  was  2 1 ;  and  if  we  suppose  the  rate  of  increase  to  be  that  of  the 
Table  referred  to,  the  difference  between  standing  and  lying,  for  a 
pulse  of  91,  will  be  at  least  29 . 4  beats,  and  most  probably  not  less 
than  33.  This  calculation  makes  the  effect  of  change  of  posture  in 
the  evening  greater  than  in  the  morning,  by,  at  the  least,  nearly  1  beat. 
A  calculation  made  from  a  Table  of  my  own  pulse,  resembling  Table 
III.  of  my  former  Essay,  proves,  that  whilst  there  is,  as  nearly  as 
possible,  the  same  comparative  difference  between  standing  and  lying 
on  first  rising  in  the  morning,  and  on  going  to  bed  at  night ;  the  dif- 
ference at  the  latter  period  is,  to  the  difference  after  dres.sing,  as 
nearly  3  to  2.  I  have  discussed  this  (juestion  at  greater  length  than  I 
should  otherwise  have  done,  in  order  to  shew  the  importance  of  at- 
tending, not  merely  to  the  effect  produced  by  change  of  posture  at 
different  times  and  under  different  circumstances,  but  also  to  the  fi-e- 
quency  of  the  pulse  itself  But  this  question,  like  tliose  already 
examined,  admits  of  a  very  easy  solution.  I  have  collected  60  expe- 
riments ;  of  which  20  were  made  before  twelve  o'clock,  20  between 
twelve  and  half-past  five  p.m.,  and  20  from  half-past  five  up  to  mid- 
night. The  same  frecjuency  of  pulse  is  compared  in  each  collection 
of  20  experiments,  and  the  results  are  as  follow  : 
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Before  12.  From  12  to  5i  P.M.  From  5i  to  12  P.M. 


Standing. 


Isitting.         Lying.''  ^  Sitting.         Lying.    ^  Sitting.        Lying. 


69.80  62.20    59.65  62.95    61.80  61.40    60.75 

Diff.  between  \ 

standing  and(  -  g^      g.oS  6.85      1.15  8.40      0.65 

sitting.  &  sit-  I 
ting  &.  lying  / 

Difference  between  1  o  ak  $ 

^     J.       „  ,  .       >  lO.lo  8  9.05  i 

standing  &  lying,  S  I 

Thus,  then,  the  effect  of  change  of  posture  is  greatest  in  the  forenoon 
and  least  in  the  afternoon ;  the  effect  in  the  evening  being  the  mean 
between  the  other  two  ;  and  the  effect  produced  by  change  of  posture 
on  the  same  frequency  of  the  pulse  in  the  afternoon,  forenoon,  and 
evening  respectively,  is  as  the  numbers  8,  9,  and  10.  Though  the 
difference  is  not  so  great  as  it  seemed  to  be  before  the  varying  fre- 
quency of  the  pulse  at  different  times  of  the  day  was  taken  into 
account,  it  is  sufficiently  well  marked  to  deserve  attention:  and  if  it 
should  be  confirmed  by  a  larger  number  of  observations,  it  will  add  to 
our  knowledire  of  a  very  curious  and  interesting  subject — the  diurnal 
changes  which  take  place  in  many,  and  probably  in  all,  the  more  im- 
portant ftmctions  of  the  human  body. 

It  will  be  seen  that  my  experiments  confirm  the  fact  first  clearly 
established  by  Dr.  Knox — that  the  pulse  is  less  frequent  in  the  even- 
ing than  in  the  morning.     The  difference  amounts  to  11  beats. 

Ejcperiments  made  with  a  Revolving  Board. — In  the  Fifth  Volume 
of  the  Dublin  Hospital  Reports,  Dr.  Graves  has  stated  the  results  of 
experiments  made  to  determine  the  following  points :  1.  The  effect 
of  a  change  from  the  erect  to  the  recumbent  posture,  when  that  change 
was  effected  without  muscular  exertion  on  the  part  of  the  subject  of 
the  experiment.  2.  The  effect  produced  upon  the  pulse  by  a  change 
from  a  horizontal  to  an  inverted  position  of  the  body.  As  some  ex- 
periments, which  I  have  performed  with  a  view  of  determining  the 
latter  question,  are  at  variance  with  those  of  Dr.  Graves,  I  have 
thought  it  right  to  publish  them ;  for  though  of  little  value  in  a  prac- 
tical point  of  view,  they  are  of  considerable  interest  to  the  physiologist. 
My  own  experiments  were  made  in  ignorance  of  those  of  Dr.  Graves. 
Mad  I  known  them,  I  should  probably  have  placed  implicit  confidence 
in  their  results,  and  have  reasoned  upon  them  as  upon  established 
facts:  for  though  the  mode  of  performing  them  is  not  accurately 
stated,  they  are  attested  by  more  than  one  competent  witness.  I  know 
of  no  way  of  reconciling  the  difference  which  exists  between  my  own 
experiments  and  those  of  Dr.  Graves,  but  by  stating,  first,  the  mode 
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in  which  his  experiments  were  performed,  and  then  the  conditions 
under  which  my  own  were  made.  Some  precautions,  taken  in  the 
one  case  and  omitted  in  the  other,  will  probably  sug'f^est  an  ex- 
planation. 

The  following"  is  Dr.  Graves's  account  of  his  experiments :  —  "As 
the  muscular  exertion  necessary  to  keep  the  body  in  the  erect  posture 
might  be  considered  as  the  cause  of  this  greater  frequency  "  — "  viz.  in 
the  erect,  than  in  the  recumbent  position  " — "  it  became  necessary  to 
contrive  means  of  placing"  the  body  in  any  desired  posture,  without 
the  necessity  of  muscular  exertion  on  the  part  of  the  subject  of  the 
experiment:  —  this  was  effected."  If  I  am  not  mistaken  in  the 
meaning  of  this  sentence.  Dr.  Graves  wished  not  merely  to  avoid  that 
muscular  effort  by  which  the  position  of  the  body  is  changed,  but  that, 
too,  by  which  any  one  posture  is  Tnaintained.  Now,  this  latter  object 
is  not  attainable  by  any  means  which  can  be  devised ;  and  therefore 
the  only  thing  accomplished  by  Dr.  Graves  was  the  chariging  the 
position  of  the  body  without  muscular  exertion  on  the  part  of  the 
subject  of  the  experiment  After  giving  the  result  of  this  experiment. 
Dr.  Graves  goes  on  to  state  his  opinion,  that  the  pulse  would  be  more 
retarded  in  the  inverted,  than  in  the  horizontal  position  of  the  body. 
This  opinion  he  submitted  to  the  test  of  experiment;  but  leaves  us  as 
much  in  the  dark,  as  to  the  mode  of  performing  it,  as  he  had  already 
done  with  regard  to  the  mode  of  effecting  a  change  from  the  erect 
to  the  horizontal  posture.  He  contents  himself,  in  both  instances, 
with  the  statement,  that  the  thing  which  he  desired  to  do  was 
effected;  but  in  omitting  to  describe  the  exact  method  which  he 
adopted,  he  neglected  one  great  duty  of  the  experimentalist — that  of 
stating,  as  well  the  object  to  be  accomplished,  as  the  means  of 
effecting  it  The  history  of  every  science  of  observation  or  expe- 
riment teaches  us,  that  a  statement  of  the  conditions  under  wliich 
an  experiment  is  performed  is  not  less  essential  than  that  of  tlie 
results  of  the  experiment  itself 

In  my  own  experiments,  the  posture  of  the  body  was  changed  by 
the  following  means.  A  board  about  seven  feet  in  length,  furnished, 
near  one  end,  with  a  support  for  the  feet,  fixed  at  right  angles  to  it, 
was  made  to  revolve  freely ;  and  was  provided  with  pegs,  by  which 
it  might  be  retained  in  any  refjuircd  ])osition.  The  subject  of  the  ex- 
periment was  secured  to  the  board  in  the  following  way.  A  .strap, 
attached  to  the  under  side  of  the  foot-board,  was  piusscd  round  the 
instep :  a  second  strap  passed  over  the  prominent  part  of  the  chest, 
and  was  fastened  to  the  board  on  each  side ;  whilst  two  others  were 
made  to  cross  over  the  shoulders  in  the  form  of  a  soldier's  belt,  and 
were  secured  at  each  end  to  the  side  of  the  board.     Thus,  when  the 
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board  was  perpendicular,  the  subject  of  the  experiment  stood  upon 
the  foot-board,  and  was  supported  by  his  own  muscles.  In  passing 
from  the  erect  to  the  recumbent  posture,  the  body  obtained  more  and 
more  support,  until,  in  the  horizontal  position,  it  was  sustained  with- 
out any  exertion  of  its  own  muscles.  In  passing  from  the  horizontal 
to  the  inverted  position,  the  body  was  supported  partly  by  the  straps 
placed  round  the  instep,  but  chiefly  by  those  which,  passing  over 
each  shoulder,  crossed  upon  the  chest  The  support  thus  provided 
for  the  body  seemed  complete :  no  pressure  was  made  upon  any  im- 
portant part ;  the  head  was  quite  free,  and  the  respiration  unaffected. 
I  was  myself  the  heaviest  person  submitted  to  experiment ;  but  I  felt 
the  support  to  be  complete. 

I  shall  now  contrast  the  results  of  Dr.  Graves's  experiments  with 
those  which  I  made  mth  this  apparatus.  The  experiments  consist  of 
two  distinct  parts ;  the  first  being  the  change  from  the  erect  to  die 
horizontal  position ;  the  second,  from  the  horizontal  to  the  inverted 
posture. 

With  regard  to  the  first  part  of  the  experiment.  Dr.  Graves  says, 
that  "  the  difference  between  the  fii^quency  in  the  horizontal  and 
erect  postures  was  not  less  than  when  muscular  exertion  was  used." 
I  have  already  hazarded  the  conjecture,  that  whatever  contrivance 
Dr.  Graves  may  have  used,  he  did  nothing  more  than  change  the 
posture  of  the  body,  instead  of  allowing  it  to  be  changed  by  the  effort 
of  its  own  muscles ;  but,  that  he  did  not  get  rid  of  the  muscular  con- 
traction necessary  to  support  the  body  in  the  erect  posture.  I  know, 
indeed,  of  no  way  in  which  this  muscular  contraction  can  be  got  rid 
of:  the  task  of  bearing  the  weight  of  the  trunk  might,  it  is  true,  be 
shifted  to  the  knees  or  hips ;  but,  still,  some  muscular  contraction 
would  be  required,  whatever  might  be  the  point  of  support  If  I  am 
right  in  my  conjecture,  the  experiments  of  Dr.  Graves  and  of  myself 
so  far  admit  of  strict  comparison,  and  do  not  materially  differ  in  their 
results. 

The  persons  whom  I  submitted  to  experiment  were  conveyed  fit)m 
the  erect  posture,  and  supported  at  angles  of  60°,  45°,  and  30°,  and 
then  placed  in  the  horizontal  position.  The  pulse  was  carefiilly 
coimted  in  each  of  these  postures,  Obser\ation3  were  made  on 
twenty-three  persons;  of  whom,  some  were  Englishmen,  and  others 
German  boys.  I  was  at  the  time  residing  at  Heidelberg.  The  mean 
age  of  the  subjects  of  the  experiment  was  16  years.  In  the  erect 
posture,  the  average  frequency,  in  roimd  numbers,  was  89 ;  when 
placed  at  an  angle  of  60°,  86  ;  at  an  angle  of  45°,  83 ;  at  an  angle 
of  30",  78 ;  and  in  the  horizontal  posture,  75.    Thus,  then,  the  diffe- 
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rences  between  each  two  consecutive  positions  were  3,  3,  5,  and  3 
respectively;  and  the  total  difference  was  14  beats,  being^  about  -fth 
of  the  frequency  in  the  erect  position.  The  difference  between  the 
results  of  these  experiments,  and  of  those  in  which  the  posture  of  the 
body  was  chang'ed  by  the  action  of  its  own  muscles,  is,  as  we  have 
already  observed,  less  than  one  beat.  The  above  correspondence 
between  the  two  classes  of  experiments  proves,  indisputably,  that  the 
effect  produced  upon  the  pulse  by  change  of  posture  is  not  due  to 
the  muscular  contraction  by  which  the  posture  is  changed ;  whilst 
the  experiments  which  were  detailed  in  a  former  Essay  leave  little 
doubt  that  it  must  be  attributed  to  the  muscular  effort  by  which  the 
body  is  supported.  Throughout  the  Essay  from  which  the  account  of 
Dr.  Graves's  experiments  is  taken  there  is  distinct  evidence  that  its 
author  confounded  the  muscular  effort  by  which  the  posture  of  the 
body  is  changed,  with  that  by  which  any  one  posture  is  maintained : 
for  in  the  passage  already  cited,  he  says,  that,  "  as  the  muscular  ex- 
ertion necessary  to  keep  the  body  in  the  erect  posture  might  be  con- 
sidered as  the  cause  of  this  greater  frequency,"  viz.  in  the  erect  than 
in  the  recumbent  posture,  "  it  became  necessary  to  contrive  means 
of  placing  the  body  in  any  desired  position,  without  the  necessity  of 
muscular  exertion  on  the  part  of  the  subject  of  the  experiment  This 
was  effected ;  and  it  was  found,  that  when  the  posture  was  changed, 
by  means  of  such  a  contrivance,  the  difference  between  the  frequency 
in  the  horizontal  and  erect  postures  was  not  less  than  when  muscular 
exertion  was  used."  That  Dr.  Graves  entirely  overlooked  that  mus- 
cular exertion  by  which  the  body  is  supported,  is  evident,  from  his 
professed  inability  even  to  imagine  the  cause  of  the  effect  produced 
upon  the  pulse  by  change  of  posture,  and  from  the  conclusion  at 
which  he  arrives,  "  that  posture  alone  was  the  cause  of  the  retardation 
observed  in  the  pulse  when  the  body  was  placed  horizontally." 

It  is  worthy  of  remark,  that,  in  the  exi)eriments  just  described,  as 
well  as  in  those  where  the  posture  of  the  body  is  changed  by  the 
action  of  its  own  muscles,  the  exceptions  to  the  general  rule  arc 
numerous.     Thus,  in  the  23  experiments,  there  were  10  exceptions. 


I  now  pass  on  to  the  second  part  of  the  experiments ;  and  shall,  as 
before,  contrast  the  observations  of  Dr.  Graves  with  my  own.  Dr. 
Graves  says,  "  I  now  anticipated,  that  if  the  body  were  placed  with  the 
head  down  and  the  feet  up,  a  still  further  retanbition  of  the  pulse 
would  be  produced:  it  wits  indeed  hut  natural  to  conclude,  fnnn  the 
preceding  experiments,  that  posture  alone  was  the  cause  of  the  retar- 
dation observed  in  the  pulse  when  the  body  was  placed  horizontally ; 
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and,  consequently,  that  this  effect  would  be  auarmented  on  still  more 
depressing  the  head ;  and  that  the  maximum  of  retardation  would 
occur  in  the  inverted  position.  I  was  inclined  stUl  more  to  this 
opinion,  from  considerino;,  that,  in  the  inverted  position,  the  return  of 
blood  from  the  brain  being  opposed  by  the  force  of  gravity,  that  organ 
would  necessarily  become  the  seat  of  sanguineous  congestion,  to  a 
degree  capable  of  producing  cerebral  compression,  and  consequent 
retardation  of  the  pulse."  "  Here,  however,  ideas  were  not  found  to 
accord  with  experiments,  and  no  farther  retardation  of  the  pulse  was 
thus  effected ;  neither,  on  the  other  hand,  was  it  accelerated  beyond 
the  number  obsened  in  the  horizontal  position.  This  fact  I  veritied 
by  experiments  made  in  the  presence  of  Dr.  Jacob,  Dr.  Apjohn,  and 
Mr.  Harris.^'  "  In  the  inverted  posture,  although  the  frequency  of 
the  pulse  is  not  altered,  its  strength  is  diminished,  and  often  very 
considerably:  it  is  not  imusual,  too,  for  it  to  become  irregular;  a  fact 
that  may  be  explained  by  the  greater  weight  of  the  blood  pressing 
back  on  the  aortic  valves,  and  thus  necessarily  opposing  an  unusual 
impediment  to  the  egress  from  the  left  ventricle."  It  is  much  to  be 
regretted,  that  no  description  is  here  given  of  the  mode  of  performing 
the  experiments :  the  want  of  such  a  description  robs  them  of  all  the 
value  which  they  would  otherwise  have  had. 

In  my  owti  experiments,  the  body  was  conveyed,  as  before,  from 
the  horizontal  posture,  through  angles  of  30°  and  45°,  to  the  inverted 
position,  with  the  head  downwards  and  the  feet  raised  in  the  air.  2 1 
out  of  the  23  persons  experimented  on  were  placed  at  an  angle  of 
30°,  and  the  pulse  fell  on  the  average  1  beat:  18  out  of  the  23  were 
placed  at  an  angle  of  45°,  and  their  pulse  fell  from  77  to  76i,  or  J 
a  beat:  12  out  of  the  23  were  placed  perpendicularly,  with  the  head 
down,  and  the  feet  raised,  and  their  pulse  fell  on  the  average  \\ 
beats,  namely  from  78|  to  77 :  the  total  difference  between  the  hori- 
zontal and  inverted  posture  being  3  beats.  Now  this  difference  is  so 
slight,  that  it  scarcely  deserves  so  long  a  notice ;  but  when  we  come 
to  examine  the  experiments  more  closely,  we  find  that  the  small 
amount  of  difference  is  due  to  the  great  number  of  exceptions  to  the 
general  rule  of  decrease.  Thus,  when  the  body  was  placed  with  the 
head  downwards,  at  an  angle  of  30°,  there  were  S  exceptions  in  23, 
or  more  than  j,  in  which  the  frequency  of  the  pulse  was  increased ; 
when  placed  at  an  angle  of  45°,  there  were  5  such  exceptions  in  18, 
and  5  in  which  the  pulse  had  the  same  frequency  as  in  the  former 
posture ;  and  when  completely  inverted,  there  were  4  cases  of  increase 
in  12,  and  2  in  which  the  pulse  had  the  same  frequency  as  when  the 
body  was  inclined  at  an  angle  of  45°.     Now,  we  have  already  seen. 
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that,  even  in  a  transition  from  the  erect  to  the  horizontal  position,  the 
exceptions  to  the  general  rule  were  numerous;  and  we  could  scarcely 
expect  them  to  be  less  so  in  the  several  inverted  postures,  even  if  the 
same  causes,  whatever  they  may  be,  were  alone  in  action.  But  other 
causes  came  into  play,  amongst  which,  fear  was  not  the  least  influen- 
tial. The  very  novelty  of  the  position  was,  to  more  than  one  of  the 
subjects  of  the  experiments,  a  source  of  apprehension;  whilst  in  others, 
the  distress  produced  was  too  great  not  to  be  accompanied  by  some 
anxiety.  In  my  own  case,  the  swelling  of  the  neck,  the  violent  pul- 
sation of  the  carotid  arteries,  and  the  sensation  of  extreme  vascular 
tension  referred  to  the  entrance  of  the  vessels  into,  and  their  exit 
from,  the  skull  (a  sensation  experienced,  more  or  less,  by  all  the  sub- 
jects of  the  experiments),  rendered  it  imprudent  to  continue  the  ex- 
periment beyond  an  angle  of  45°.  In  some  instances  it  seemed  ha- 
zardous to  go  farther  than  an  angle  of  30° ;  and  in  2  cases  the  expe- 
riment was  stopped  at  the  horizontal  posture.  Still,  in  spite  of  the 
feelings  of  anxiety  present  in  almost  every  case,  there  is  only  one 
instance  in  which,  in  one  or  other  of  the  inverted  postures,  a  decrease 
did  not  take  place.  If  we  exclude  all  exceptions  to  the  general  rule, 
the  average  decrease,  when  the  body  was  placed  with  the  head  down- 
wards, at  an  angle  of  30°,  was  5;  at  an  angle  of  45°,  3;  and  completely 
inverted,  5  beats.  If,  in  order  to  ensure  still  greater  accuracy,  we 
take  those  oases  in  which,  without  exception,  there  was  a  decrease  up 
to  any  given  position,  we  shall  find,  that  at  an  angle  of  30°,  the  de- 
crease was  5;  at  an  angle  of  45°,  1;  and  completely  inverted,  7. 
There  were  only  two  instances  in  which  there  was  a  continual  de- 
crease, without  any  exception  to  the  general  rule;  and  these  occurred 
in  two  brothers  who  had  been  long  in  the  habit  of  standing  on  their 
heads.  In  each  of  these  the  dltference  between  the  erect  and  in- 
verted postures  was  30  beats;  the  mean  dltterenoe  between  the 
erect  and  horizontal  postures  being  15  beats,  and  that  between  the 
horizontal  and  inverted  also  15  beats.  When  inclined  at  an  angle  of 
30°,  with  the  head  downwards, the  mean  decrease  was  6\  beats;  at  an 
angle  of  45",  1^;  and  completely  inverted,  7  beats.  Thus,  tlien,  in 
the  only  two  ca-ses  in  which  the  habit  of  stjmding  on  the  head  hud 
been  accjuired,  there  was  a  regular  decrease  from  the  erect  to  the 
horizontal,  and  fn)m  the  horizontal  to  the  inverted  position ;  in  22 
out  of  23  ca-sea,  tliere  was  a  decrease  in  some  one  or  more  of  the 
inverted  postures ;  and  even  when  all  exceptions  to  the  general  rule 
are  included,  there  is  a  suiall  dc(ri':usc  for  each  apjmiach  to  the  rnin- 
pletely  inverted  position. 

I  ought  to  state,  that  the  distress   produced    in    alum  i    .m;\    » uac 
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obliged  me  to  feel  the  pulse  directly  after  the  posture  was  changed, 
instead  of  waiting  till  the  new  sensations  thus  acqiured  had  subsided ; 
and  that  in  the  completely  inverted  posture  I  did  not  deem  it  prudent 
either  to  delay  coimting  the  pulse,  or  to  count  it  during  a  whole 
minute.  Had  it  appeared  prudent  to  keep  the  subjects  of  the  expe- 
riments for  any  length  of  time  in  any  one  posture,  I  make  no  doubt 
that  the  results  would  have  been  more  uniform,  and  the  effects  more 
considerable.  If  we  take  into  account  all  the  circimistances  calcu- 
lated to  accelerate  the  pulse — the  apprehensions  naturally  excited  by 
the  novelty  of  the  position,  and  by  the  painful  sensations  in  the  throat 
and  head,  and  the  contraction  of  the  muscles,  which,  in  spite  of  the 
support  given  to  the  body,  must  have  increased  with  each  approach 
to  the  completely  inverted  posture — we  can  entertain  no  doubt 
whatever,  that  the  natural  tendency  of  the  inverted  position  of  the 
body  is  to  diminish  the  frequency  of  the  pulse. 

Though  these  experiments  have  no  very  obvious  practical  bearing, 
they  are  interesting  in  a  physiological  point  of  \'iew.  Their  results, 
too,  are  more  in  accordance  than  those  of  Dr.  Graves's  experiments 
with  all  that  we  know  of  the  cerebral  circulation;  and  they  seem  to 
form  a  very  natural  completion  to  the  subject  of  the  effect  of  change 
of  posture  on  the  pulse.  As  a  part  of  that  subject,  I  have  bestowed 
upon  it  a  degree  of  attention  to  which  its  intrinsic  importance  does 
not  entide  it* 

*  In  my  experiments,  I  had  the  occasional  assistance  of  my  friends,  Drs. 
Meyer  and  Philbrick,  and  Mr.  Lingen  of  Hereford. 
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Table  I. — shewing  the  Effect  of  Change  of  Posture  on  50  Healthy 
Females  in  a  State  of  Rest. — Mean  age,  27. 

[The  mark  (*)  indicates  the  several  Varieties  which  occurred.] 
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TABLE  IL 
Average  Results  of  the  preceding  50  Experiments. 
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Table  III. — Experiments  made  with  a  Revolving  Board. 

[The  mark  (*)  indicates  an  mcrease  of  frequency.] 
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OBSERVATIONS 

ON 

INTUSSUSCEPTION, 

AS  IT  OCCURS  IN  INFANTS. 
BY  JOHN  GORHAM. 


About  three  years  ago,  I  was  informed  that  an  infant  only  a 
few  months  old  was  dangerously  ill,  the  prominent  symptom 
being  haemorrhage  from  the  intestines.  This,  in  a  patient 
so  young,  struck  me  as  a  rare  occurrence  ;  and,  as  the  cause 
was  unknown,  a  degree  of  interest  naturally  attached  itself  to 
the  case,  and  rendered  me  anxious  to  investigate  the  subject 
more  closely.  Shortly  after  this,  a  preparation,  taken  from 
the  patient  above  mentioned,  was  placed  in  the  Museum  of 
Guy''s  Hospital ;  in  which  extensive  intus-susception,  and  in- 
flammation of  certain  contiguous  portions  of  the  intestines) 
formed  the  striking  peculiarities.  Thus  the  liaemorrhage 
seemed  to  be,  in  some  measure,  accounted  for. — Not  long 
afterwards,  I  was  requested  to  visit  an  infant  with  the  same 
symptom,  viz.  haemorrhage.  Tliis  p{itient  also  died ;  and 
examination  after  death  exhibited  a  displacement  of  exactly 
the  same  portions  of  intt^stine,  witli  the  inflammatory  condi- 
tion observed  in  the  former  case. — On  making  further  in- 
quiries, and  procuring  cases  from  diflfertnit  sources,  I  soon 
l)ecame  still  more  impressed  with  the  opinion,  that  a  connec- 
tion exists  between  the  symptom  spoken  of,  and  the  condition 
of  the  intestinal  canal ;  and  this  in  a  more  jx'culiar  and 
especial  manner  than  many  would  be  inclined  to  admit,  were 
it  not  subst^mtiated  by  facts. 

Since  this  jx.'rio<l,  I  have  enlargtul  my  ex|x?rience  in  infantile 
disease :  and  not  trusting  t«  it  alone,  I  have  avaiUxl  myself  of 
tliat  of  others  wlio  are  well  known  in  our  profession,  luid  who 
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kindly  interested  themselves  in  sending  me  cases  illustrative 
of  the  disease  in  question. 

These  preliminary  remarks  being  made,  I  proceed  to  give 
the  particulars  of  the  case  that  occurred  in  my  own  practice : 
and  after  this,  I  shall  make  a  few  observations  on  inius- 
susception,  as  it  occurs  in  the  infant ;  directing  especial  atten- 
tion to  tlie  diagnosis. 

Mrs.  Valence's  infant,  at  four  months  and  five  days'  age, 
has  been  healthy  since  birth ;  with  the  exception  of  having  one 
day  had  ten  or  eleven  motions,  which  were  greener  than 
usual.  The  infant  has  lived  almost  entirely  on  breast-milk ; 
but,  three  days  ago,  the  mother  was  induced  to  give  it  some 
panada,  under  the  supposition  that  the  milk  was  not  nou- 
rishing, or  in  sufficient  quantity.  The  infant  was  generally 
good,  and  cried  but  little  :  she  appeared  to  be  well  up  to  yes- 
terday morning,  when  at  eight  o'clock  she  passed  a  natural 
motion,  and  was  in  apparent  health  till  two  p.m.,  when  she 
was  sick,  and  vomited  immediately  after  ha\-ing  taken  the 
breast.  Tliis  symptom  has  continued  ever  since.  Between 
seven  and  eight  of  tlie  same  evening,  it  was  first  obser\'ed  that 
the  evacuations  per  anum  consisted  of  blood,  and  nothing  else: 
three  napkins  were  soiled  during  the  night,  and  in  the  morn- 
ing I  was  requested  to  \'isit  the  infant  The  above  report, 
joined  with  the  appearances  observable  on  inspection  of  the 
napkins,  gave  me  a  decided  impression  that  the  case  was  one 
of  intus-susception.  The  vomiting,  and  the  discharge  of  blood 
per  anum  without  the  slightest  admixture  of  feculent  matter, 
were  the  two  prominent  s\Tnptoms  which  led  me  to  suspect 
the  disease;  so  that  even  prior  to  seeing  the  little  sufierer, 
my  prognosis  was  unfavourable. 

The  quantity  of  blood  passed  amounted  to  about  three  or 
four  teaspoonsful ;  the  skin  over  the  entire  body  was  pale  and 
hot ;  there  was  no  emaciation  ;  the  infant  lay  quiet  for  a  few 
minutes ;  and  then  cried  out  with  an  expression  of  pain  in  the 
comitenance.  The  pupils  were  dilated ;  there  was  slight  cough ; 
pulse  averaged,  in  the  half-hour,  200  in  the  minute ;  the  vo- 
mited matter  consisted  of  milk,  part  of  which  was  curdled. 
The  abdomen  felt  soft  and  hot :  I  could  not  discover  any  un- 
usual prominence  or  hardness  in  any  of  its  regions.     On 
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introducing  my  little  finger  into  the  rectum,  nothing  abnor- 
mal could  be  perceived:  the  canal  was  clear:  whence  it 
appeared,  that  if  an  intus-susception  existed,  it  was  too  high 
to  be  explored  by  this  means.  On  withdrawing  the  finger, 
some  dark -coloured,  thickish  blood  followed,  in  quantity 
about  a  teaspoonful  and  a  half.  The  infant  had  vomited 
six  or  eight  times  within  the  half-hour.  An  enema,  consisting 
of  starch  and  olive-oil,  was  now  injected  cold,  but  returned 
almost  as  fast  as  it  was  given.  I  repeated  it  shortly  after, 
and  with  the  same  result.  A  large  cataplasm  was  now  di- 
rected to  be  applied  to  the  abdomen ;  and  a  quarter  of  a 
grain  of  extract  of  conium,  in  a  teaspoonful  of  camphor 
mixture,  was  directed  to  be  given  every  four  hours,  with  a 
grain  of  calomel.  At  nine  p.m.  the  infant  was  lying  on  her 
back,  and  appeared  to  be  more  composed :  she  was  looking 
about  in  a  disconsolate  manner,  and  since  the  morning  had 
screamed  occasionally.  No  more  blood  had  been  passed ;  the 
vomiting  had  continued;  she  sucked  less  frequently,  and 
always  vomited  immediately  after  talking  the  breast.  Con- 
vulsions came  on  during  the  night,  and  were  repeated  fre- 
quently. At  nine  the  following  morning,  a  severe  fit  seized 
her ;  during  which,  her  sufferings  terminated  in  death. 

sEcrio  cADAVERis,  SIX  houTs  nftcT  death.  —  There  were  four 
intus-susceptions  of  the  small  intestines,  which  were  easily  re- 
duced ;  and  the  peritoneum  covering  these  parts  was  slightly 
red.  The  lower  portion  of  the  ileum  wjis  of  a  deei)-red 
colour,  and  intus-suscepted  within  the  ascending  colon  ;  wliich 
latter  was  also  swallowed  within  the  transverse  arch.  The 
appendix  cceci  was  highly  injected  ;  and  it  and  the  canum 
were  occupying  the  upjier  part  of  the  invagination  (vide 
Plate  II.)  The  ap])earances,  as  they  i)resentod  themselves  to 
notice  during  tlie  dissection  of  tliese  \y,\yXh,  were  as  follows  : — 
The  transverse  arch  of  the  colon  wtus  the  out<^rmost  and  con- 
taining intestine  :  it  wjis  very  nuich  distended  (Plato  I.  fig.  I. 
a  a  a);  and  cont^iiued,  the  ascending  colon  (Plato  I.  fig.  2.//), 
the  ccECum  and  its  appendix  (Platte  II.  r  </),  and  the  iUuim  for 
the  last  half- inch  (Plato  II.  d  d).  The  nuicons  monibnmo  of 
the  infloctod  Jisconding  colon  was  beautifully  injected,  villous, 
soft,  and  constricted  in  many  places ;  that  of  tlie  invaginaUxl 
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ileum  was  intensely  red,  villous,  and  extremely  irregular.  The 
appendix  coeci  was  of  a  deep  reddish-brown  colour,  and  slightly 
blue  in  many  places. 

The  membranes  were  exposed  in  the  following  order : 

1.  Tlie  peritoneal  covering  of  the  transverse  colon. 

2.  Its  mucous  membrane  ;  in  apposition  to 

3.  The  mucous  membrane  of  the  ascending  colon. 

4.  Its  peritoneal  investment, 

5.  Tlie  peritoneal   investment  of  the  coecum,  appendix, 

and  ileum;      and, 

6.  Lastly,  The  mucous  membrane  of  the  same  parts. 

The  stomach  was  empty,  and  appeared  to  be  of  a  healthy 
colour.  The  small  intestines  were  generally  healthy  in 
appearance,  and,  for  the  lower  three-fourths,  contained  a 
yellowish  watery  fluid:  the  upper  fourth  was  empty.  All 
that  portion  of  colon  which  was  below  the  intus-suseeption, 
as  well  as  the  containing  parts,  was  of  a  dark-bluish  colour. 
The  mesenteric  glands  were  enlarged,  some  being  of  the  size 
of  large  beans. 

Intus-susception  is  not  a  very  uncommon  disease,  and  is 
frequently  fatal*.  It  is  produced  by  the  passing  of  one 
portion  of  intestine  into  anotliert,  and  dragging  along  with 
it  a  part  of  the  mesentery  t.  The  portion  of  gut  that  is 
received  into  the  other  is  in  a  contracted  state,  and  is  some- 
times of  considerable  length.  It  usually  happens,  that  an 
upper  portion  of  intestine  falls  into  a  lower;  but  the  con- 
trary likewise  occurs,  though  rarely  §.  Intus-susception  may 
take  place  in  any  part  of  the  intestinal  canal ;  but,  as  is  shewn 
by  almost  innumerable  instances,  it  happens  most  frequently 
in  the  small  intestines  ||.  A  representation  of  an  invagina- 
tion in  the  jejunum  is  given  by  Dr.  Baillief.     On  taking 

*  BaiUie  Morb.  Anat. 

t  Hunter. 

X  Dr.  Velse  Defln.  (in  Haller  Disp.)  may  thus  be  shortened  and  improved  :— 
"  Intus-susceptio  medicis  dicitur,  quum  tubi  intestinalis  pars  in  proximam  par- 
tem impulsa,  in  ea  absconditur  "  (without  alluding  to  the  cause). 

§  Baillie  Morb.  Anat. 

II  Idem,  et  Monro  356. 

^  Fascic.  IV.  Plate  VI.  Fig.  1. 
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a  hasty  glance  at  the  subject,  one  might  be  easily  led  to 
consider  that  it  is  matter  of  indifference  whether  the  duo- 
denum, jejunum,  or  ileum  be  affected :  yet  post-mortem 
examinations  instruct  us,  that  when  the  lower  portion  of  the 
latter  gut  forms  a  part  of  the  invagination,  the  disease  is 
inflammatory — generally  dangerous — frequently  fatal*.  Ap- 
pearances, after  death,  then,  as  well  as  the  symptoms  during 
life,  together  with  circumstances  of  practical  importance,  seem 
to  suggest  the  di\dsion  of  the  disease  into  two  kinds :  the 
first,  that  which  is  unattended  with  inflammation  :  the  second, 
that  which  is  attended  with  acute  inflammation  and  its  conse- 
quences. 

OF  INTUS-SUSCEPTION  UNATTENDED  WITH  INFLAMMATION. 

This  species  occurs  more  frequently  in  infancy  than  in 
manhood ;  and,  in  most  cases,  does  not  merit  the  name  of 
a  disease,  as  it  does  not  derange  the  functions  of  the  ali- 
mentary canal  t.  One  rare  instance  is  on  record,  where 
the  displacement  existed  at  birth  J.  The  included  portion 
of  the  intestine  may,  in  most  cases,  be  disengaged,  there 
being  no  unnatural  thickening  or  inflammation.  The  extent 
of  the  intus-susception,  or  of  the  quantity  of  intestine  re- 
ceived within  the  other,  varies  from  1  or  2,  to  8,  10,  or  even 
20  inches :  and  with  the  extent,  so  does  danger  become 
manifest.  Generally,  in  this  non-inflammatory  kind,  the 
invagination  is  of  no  considerable  length.  We  not  unfre- 
quently  meet  with  three  or  four  invaginations  at  the  same 
time.  Sometimes  there  is  a  much  greater  number,  and  all 
in  the  natural  direction.  In  one  case,  no  fewer  tlian  forty- 
seven  were  found  in  the  same  body,  without  the  slightest 
inflammation  §.  It  is  very  frequent  amongst  children  ||.  In 
every  instance  of  fatal  diarrhoea  examined  by  Dr.  Cluyne  1[, 
the  intestinal  canal  abounded  with  singular  contractions, 
and    had,  in    its  course,    one    or  more    intus-susceptions. 

*  See  my  Plates  1,  2,  3. 

+  Monro. 

X  Beireil  de  IntestiniB  et  Intus-auadpientibus  {Helmet.  1769). 

§  Burns. 

il  Monro  Morbid.  Anat.  356.     Edin.  Med.  &  Phys.  Essays,  Vol.  II. 

if  Dr.  Cheyne,  Essay  II.  on  Bowel  Complaints  1802,  p.  2'i. 
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Fifty  cases  of  fatal  diarrhoea  occurred  to  Dr.  Bum's  bro- 
ther, in  all  of  which  were  intus-susceptions  *.  The  greatest 
part  of  300  children,  who  died,  either  of  worms  or  during 
dentition,  at  the  Hospital  de  la  Salpetriere,  and  came  under 
the  examination  of  M.  Louis,  had  two,  tlu*ee,  four,  or  even 
more  vohnili,  without  inflammation  t.  In  opening  bodies, 
particvdarly  of  infants,  Dr.  Baillie  observes,  that  an  intus- 
susception is  not  unfrequently  found t.  I  have  opened  several 
infants  myself,  who  have  died  of  different  diseases ;  and  in  all 
but  one,  a  volvulus,  or  several,  existed. 

There  are  no  sATnptoms  by  which  we  may  infer  that  tliis 
simple  non-inflammator}'  intus-susception  exists ;  yet,  from 
its  great  frequency  in  children,  I  am  inclined  to  believe 
that  they  are  identical  with  those  of  colic :  for  colic  is 
nothing  more  than  a  spasmodic  contraction  of  the  muscular 
fibres  of  the  intestines;  and  the  first  stage  of  the  intus- 
susception, the  prelude  of  the  invaguiation,  is  spasmodic  con- 
traction of  the  muscular  fibres  also  § :  and  they  are  both  very 
frequent  amongst  children  ||.  When,  tlierefore,  in  infants, 
\'iolent  screaming  occurs,  without  any  warning,  accompanied 
with  hardness  of  the  abdominal  muscles,  kicking,  and  often 
drawing  up  of  the  legs,  I  should  consider  that  these  s^nnptoms 
were  referrible  to  the  two  diseases  in  common ;  and  the  treat- 
ment should  be  conducted  accordingly.  Of  the  causes  of  this 
non-inflammatory  kind,  I  may  observe,  that  an  infant  becomes 
more  predisposed  to  the  disease  from  the  natural  irritability 
of  muscular  fibre;  and  it  is  more  frequent  in  early  life, 
though  less  dangerous,  on  account  of  the  greater  laxity  of 
fibre,  and  slighter  degree  of  stricture  and  swelling^.  Any 
unnatural  irritation  may  excite  a  partial  contraction,  and  thus 
produce  an  invagination :  costiveness**,  too  much  food,  irre- 
gularities in  diet,  acrid  purgatives — or  tliose  which  produce 
much   griping  tt,  such   as   senna-tea,  made  by  boiling  the 

*  BnrnsMidwif.  1811.  p.  502. 

t  Mem.  de  I'Acad.  de  Chirurg.  4to.  Tom.  IV.  p.  222. 

+  Baillie  Morb.  Anat, 

§  Vide  Plate  VIII.  in  Dr.  ChejTie's  Essay  II.  p.  49. 

II  Barns. 

^  Monro  Morb.  Anat.  357. 
**  Idem. 
++  Monro.     Bums. 
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leaves — and  diarrhoea,  have  each  been  enumerated,  by  authors, 
as  exciting  causes. 

From  a  collection  of  facts,  it  appears  that  this  non-inflam- 
matory intus-susception  is  not  dangerous.  We  have  Monro's 
authority,  that  it  scarcely  merits  the  name  of  a  disease  *. 
M.  Louis  observes,  of  the  cases  that  occurred  to  him,  "  There 
were  no  circumstances  leading  to  the  supposition  that  these 
affections  had  been  injurious  during  life ;  and  these  cases 
seem  to  prove  that  intus-susception  may  be  formed  and  de- 
stroyed again,  by  the  mere  action  of  the  intestines"  t.  Dr. 
Baillie  also  remarks,  that  the  parts  appear  perfectly  free 
from  inflammation,  and  that  the  invaginations  would  pro- 
bably have  been  easily  disentangled  from  each  other  by 
their  natural  peristaltic  motion  J.  On  the  other  hand,  we 
find  Dr.  Burns  affirming,  that  this  non-inflammatory  s})ecies 
of  intus-susception  is  the  most  frequent  cause  of  fatal 
diarrhoea ;  not  less  than  fifty  cases  having  occurred  to  his 
brother,  in  the  course  of  his  dissections.  It  seems  difllicult  to 
understand  how  the  Doctor  should  have  arrived  at  this  con- 
clusion ;  when  it  is  considered,  that  diarrhoea  may  prove  fatal 
without  intus-susception ;  and  that  the  latter  affection,  on  the 
other  hand,  as  proved  by  well-authenticated  facts,  is  present 
in  a  vast  number  of  cases,  without  being  injurious,  much  less 
dangerous  to  life.  No  one  can  deny  the  fact  of  the  existence 
of  intus-susception  in  the  cases  opened  by  Dr.  Burn's  brother ; 
but  if  fifty  post-mortems  were  made  of  infants  dying  fi*om 
any  other  disease,  it  is  more  than  probable — in  fact,  it  amounts 
to  a  certainty — that  nearly  all  would  have  one  or  more 
intus-susceptions  in  various  parts  of  the  intestines.  Dr.  Dewees 
says,  "  It  has  been  observed  by  almost  all  writers,  that  tliis 
form  of  diarrhoea  (speaking  of  the  chronic  form)  terminates, 
sometimes  very  suddenly,  by  violent  vomiting  or  convulsions." 
•*  Now,"  asks  this  gentleman,  "  is  it  not  more  than  probable,  in 
these  cases,  that  the  inunediate  cause  of  death  may  have  been 
the  invagination  of  the  intestines  §?*"  I  would  answer  fnnn 
facts. — It  has  never  been  proved  that  infants  die  of  this  non- 
inflammatory intus-susception ;    for  wlierever  tliis  has  been 

•  Morb.  Anat. 

t  ISIim.  de  I'Acad. de  ChlrurR.   4to.  edit. Tom.  iv! p  222.     J  Morbid  Annt. 

$  Dewee'i  Medical  and  Pliynical  Treatment  of  Cliildren,  p.  323,  note. 
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found,  some  other  disease,  the  existence  of  which  was  ascer- 
tained before  death,  and  the  fatal  nature  of  wliich  had  been 
proved  by  the  experience  of  all  medical  men,  was  always 
present. 

If  tliis  simple  invagination  were  dangerous,  probably  eight 
cliildren,  if  not  more,  out  of  exerv  ten,  would  be  carried  off 
by  it ;  and  we  are  certain  that  this  is  not  the  case.  I  con- 
clude, from  the  foregoing  facts,  that  no  danger  is  to  be  appre- 
hended firom  tliis  slight  non-inflammatory  intus-susception. 

IXFLAMMATORV  INTUS-SrSCEPTIOX. 

Before  passing  immediately  to  the  subject  of  the  inflam- 
matory species,  I  shall  say  a  few  words  on  the  production  of 
an  intus-susception,  and  on  the  circumstances  necessary  to 
constitute  such  a  disease.  The  different  parts  which  com- 
pose it  must  be  considered.  It  is  made  up  of  three  folds  of 
intestine : — 

1.  The  inner,  which  passes  in  the  direction  of  the  intus- 
susception. 

2.  Tlie  middle,  which  is  a  reflection  of  the  inner,  and 
passes  in  a  direction  contran."  to  the  intus-susception :    and, 

3.  The  outer,  which  is  a  reflection  of  the  middle,  in  tlie 
direction  of  the  intus-susception. 

This  third,  or  containing  part,  is  always  in  the  natural 
position.  The  first,  or  contained  part,  is  always  in  the  natu- 
ral direction,  pro^^ded  the  intus-susception  be  progressive — as 
Hunter  would  call  it.  It  is,  moreover,  necessary  to  the  pro- 
duction of  an  intus-susception,  that  there  be,  eitlier,  1.  A  con- 
traction of  the  part  to  be  intus-suscepted ;  or,  2.  A  dilatation 
of  that  part  wliich  is  to  form  the  outer  fold ;  or,  3.  A  natural 
and  sudden  inequality  of  calibre  of  some  portion  of  the  intes- 
tinal tube. 

The  first  may  be  produced  from  spasm  ;  the  second,  from 
flatus  ;  whilst  the  third  is  always  present  in  tlie  nonual  con- 
dition, viz.  at  the  termination  of  the  ileum  in  the  coecumu  In 
this  situation  it  is  that  intus-susception  puts  on  its  dangerous 
and  fatal  characters ;  and  produces  such  a  complicated  mal- 
position of  intestines,  as  would  appear  almost  incredible,  un- 
less substantiated  by  anatomical  observation. 

The  outward  fold  is  the  only  one  which  is  active,  when 
the  disease  has  once  begun;  and  by  its  peristaltic  motion 

Vol.  III.  z 


\ 


338  Mr.  Gorham  on  Intussusception  in  Infants. 

it  squeezes  down  the  inverted  portion ;  and  thus  any  length 
of  gut  may  be  drawn  in.  With  regard  to  the  circumstances 
necessary  to  its  continuation,  a  remarkable  difference  obtains 
between  intus-suseeption  at  the  ileo-colic  valve  and  that  at 
any  other  part  of  the  intestinal  canal :  for,  as  it  has  been  stated 
that  the  outer  fold  is  active,  so  will  it  continue  to  drag  within 
it  the  contained  intestine,  proWded  that  tliis  latter  always 
remain  passive.  And  here  appears  to  me  to  be  the  cause  of 
tliat  most  uncontrollable  invagination  that  occurs  when  the 
ileum  is  pushed  into  the  colon :  for  it  is  not  necessary  that 
any  preternatural  contraction  should  be  formed  in  the  ileum 
ere  it  can  enter  the  large  intestine :  in  order  to  this,  its  nor- 
mal size  is  suflBcient.  How  different,  on  the  other  hand,  is 
the  case  of  invagination  from  spasm !  It  is  in  the  nature  of 
spasm  to  be  paroxysmal — to  go  and  come  quickly :  thus, 
affording  a  chance  of  the  reduction  of  intus-susception, 
from  the  relaxation  of  spasm,  and  the  comparative  activity 
of  the  inner  fold,  and  this  in  a  direction  contrary  to  that  of 
the  invagination.  Intus-susception,  then,  at  the  ileo-colic 
valve,  occurs  without  spasm,  without  a  preternatural  contrac- 
tion of  intestine,  and,  consequently,  witliout  a  chance  of  repara- 
tion from  any  subsequent  dilatation  that  might  have  occurred, 
had  spasm  existed.  Tliis  brings  me  more  immediately  to 
the  subject  to  which  all  the  foregoing  observations  have  been 
tending;  viz.  the  inflammatory  and  dangerous  form  of  in- 
tus-susception. This  differs  very  widely,  in  fact,  almost  in 
every  circumstance,  from  the  non-inflammatory  kind ;  not 
only  in  respect  of  its  symptoms,  but  also  in  the  manner  of  its 
production,  its  situation,  and  danger.  As  I  would  refer  to 
facts  upon  which  to  ground  an  opinion,  rather  than  adhere  to  any 
preconceived  hypothetical  custom,  I  have  inserted  some  Cases 
in  a  subsequent  part  of  tliis  communication.  From  the  post- 
mortem examinations,  the  usual  situation  of  inflammatory  in- 
tus-susception may  be  seen,  and  the  symptom  or  syin})tonis 
that  were  constantly  jjresent  are  noticed.  And  although  it  hius 
been  stited  that  the  diagnosis  of  this  disease  is  very  obscun*. 
I  yet  hope  to  prove,  by  an  appeal  to  facts,  that  it  is  not  so  in  in- 
fants and  young  children;  nevertheless,  there  will  remain  much 
to  be  done  towards  elucidating  the  subject  as  reganls  adults. 
Hunter,  wlien  speaking  of  the  diagnosis,  says,  "  When  there 
are  violent  affections  of  the  bowels,  attcmled  with  constijMi- 
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tion,  we  have  reason,  from  the  cases  which  have  been  ex- 
amined in  the  dead  body,  to  suppose  that  tliis  disease  may  be 
the  cause  of  them:"' — and,  a  little  further  on,  "There  are  so 
many  other  diseases,  though,  that  produce  the  same  sjon- 
ptoms,  that  nothing  can  be  ascertained.""'  The  term  '  violent 
affections,"  although  coming  from  Hunter,  must  be  allowed  to 
be  rather  vague.  It  is  for  us  to  study  the  symptoms  of  a 
particular  lesion  first,  and  theorize  afterwards.  A  priori,  we 
might  be  led  to  imagine  that  such  a  particular  symptom 
must,  or  not,  be  present  in  any  particular  morbid  deve- 
lopment ;  but  how  often  this  is  fallacious  ! 

I  shall  now  pi*oceed  to  analyze  the  cases. — If,  before  ha^-ing 
considered  the  subject  of  inflammatory  intus-susception,  I 
had  been  interrogated  respecting  any  supposition  I  might 
have  formed  concerning  the  previous  health  in  the  majority 
of  infants  affected  with  tliis  disease,  I  should  have  answered, 
"that  probably  it  would  have  been  delicate — that  the  infant 
would  have  been  irritable,  and  subject  to  bowel  irritation." 
Yet,  in  all  the  cases  on  record,  with  two  exceptions,  a  parti- 
cular statement  has  been  made,  that  the  "  health  was  always 
good"" — that  the  little  patient  had  never  been  subject  to 
bowel  complaint — and  the  like.  (Vide  Table.)  Again,  notliing 
can  be  more  natural,  than  to  suppose,  that  if  a  considerable 
intus-susception  has  actually  taken  place,  a  swelling  would 
be  formed,  and  that  this  would  feel  like  a  tumor  externally : 
yet  how  fallacious  again  is  this  symptom !  In  all  the  cases 
that  were  examined,  some  portion  or  other  of  the  large  in- 
testine colon  formed  the  containing  fold  of  the  intus-suscep- 
tion. In  all,  death  happened  in  less  than  120  hours. 
Vomiting  was  almost  a  constant  symptom.  It  might,  in- 
deed, have  been  present  in  all,  though  not  mentioned 
in  the  history  of  some  of  the  cases.  The  pulse  did  not  ap- 
pear to  afford  sufficient  grounds  for  any  satisfactory  inference. 
In  Dr.  Ash's  case,  it  was  below  the  usual  number:  in  my 
own,  it  exceeded  it,  being  200  in  the  minute.  Notliing  is 
said  about  it  in  the  other  cases.  (This  would  be  consi- 
dered a  grand  omission,  in  the  report  of  an  adult's  dis- 
ease.) A  tumor  could  be  detected  in  the  alxlomen  ,in  some 
of  the  cases.  As  for  pain,  it  is  almost  useless  to  talk  about 
such  a  symptom  in  an  infant  who  cannot  speak,  and,  often, 
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even  in  children  who  can :  there  were,  however,  strong  indi- 
cations that  it  existed;  such  as,  violent  paroxysmal  scream- 
ings,  drawing  vp  of  the  legs,  and  elevation  of  the  upper  lip, 
pj&c.  &c. — The  constant  symptom,  however,  was,  the  passing 
of  blood  per  aniim,  in  various  degrees  of  purity;  never  in- 
deed contaminated  with  feculent  matter,  but  chiefly  with 
mucus.  I  would  insist  especially  on  this  symptom,  because 
I  I  believe  it  to  be  a  very  important  one  in  infantile  intus- 
/  susception.  The  blood  appears  to  be  recent,  and  fluid,  in 
/  many  cases;  and  in  quantity  varies  considerably.  In  Mr. 
Muriel's  case  it  was  excessive,  more  than  a  teacupful  of 
blood  having  been  passed.  The  disease,  in  fact,  amounted 
to  haemorrhage  from  the  intestines,  of  which  the  causes  were 
not  known  before  death ;  insomuch  that  the  infant  was  com- 
pletely blanched  and  cold  ere  the  fatal  termination  occurred. 
In  my  own  case,  I  must  say  that  I  was  struck  with  tlie  ap- 
pearance of  this  sort  of  discharge  per  anum,  in  a  patient  so 
young.  It  was  not  that  of  common  dysentery ;  where  tlie  in- 
testine seems  reluctantly  to  supply  its  blood,  to  tinge  the 
mucus  which  is  generally  present  in  tliat  disease.  It  came 
on  suddenly  in  infants  who  had  pre\aously  enjoyed  good 
health.  It  had  nothing  to  do  with  diarrhoea ;  for  this  was  not, 
neither  had  been,  present  in  any  of  the  cases.  Neither  had 
it  occurred  during  a  peritonitis ;  in  wliich  disease,  sometimes, 
blood  is  passed.  Purpura  was  not  present ;  for  this  is  rare 
in  infants  so  young  * ;  neither  could  haemorrhoi'ds  or  organic 
disease  be  detected  t.  In  all  the  fatal  cases  reported,  the 
same  intestine,  viz.  colon,  had  formed  the  containing  fold ;  and 
this  had  grasped  the  contained  parts  (viz.  the  lower  portion 
of  the  ileum,  the  vermiform  process,  the  ccecum,  and  more 
or  less  of  the  inverte<l  colon),  which  it  urged  onwards  by 
its  natural  peristaltic  motion,  as  if  it  were  endeavouring 
to 'expel  them  by  the  anus.  This  it  liad  almost  accom- 
pli8}ie<l,  in  Dr.  Lettsom's  case  t :  in  my  own,  the  containctl 

*  Of  1 7  patienU  with  purpura  hicmorrhagica,  seen  by  Dr.  Willan,  2  only 
were  men :  9  were  women,  of  wliom  4  were  beyond  the  age  of  50 :  3  were 
boyx ;  and  3  infants  not  more  timn  a  year  old. 

f  I  lately  had  a  raie  (wliirh  '\h  inserted  in  tlie  Medical  Gazette  for  Feb.  10, 
1838)  of  funf(nid  dej^eneration  of  the  riRht  kidney,  in  an    infant   of  eis:ht 
monthR  old.     Organic  disea.^e,  however,  in  infants  in  not  common. 
WVI    ,.312 
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portions  had  not  progressed  so  far:  in  Dr.  Ashs  case, 
Mr.  Blizard's,  and  Mr.  Langstaff's,  it  had  proceeded  as  low 
as  the  sigmoid  flexure.  Nor  has  the  effort  only  been  made, 
but  the  expulsion  has  actually  been  accomplished  in  a 
most  astonishing  manner;  for  the  invaginated  portion  has 
sometimes  sloughed,  and  been  discharged  per  anum,  while 
the  agglutination  of  the  parts  has  preserved  the  continuity 
of  the  intestinal  canal.  Thus,  in  a  case  related  in  Duncan's 
Commentaries,  eighteen  inches  of  small  intestine  were  voided 
per  anum  *.  Three  similar  instances  occur  in  AI.  Kevin's 
Memoir:  23  inches  of  colon  came  away  in  one  of  tliem, 
and  28  of  small  intestines  in  another  t.  Other  cases  occur 
in  the  Physical  and  Literary  Essays +  ;  in  Duncan's  Annals  §  ; 
and  in  the  Medico-Chirurgical  Transactions  ||,  where  Dr. 
Baillie  states  that  a  yard  of  intestine  was  voided.  In  1823, 
M.  Bush  recorded  a  case  ^,  in  which  from  15  to  IS  inches  of 
the  ileum  were  discharged  from  the  anus ;  and  recovery  was 
effected  on  this  principle. 

Although  the  cases  that  I  have  recorded  all  occurred  in 
infants  less  than  a  twelvemonth  old — having  been  selected 
intentionally,  in  order  that  the  resemblance  between  the 
pliaenomena  in  infancy  and  those  at  an  adult  age  might  be  ren- 
dered manifest,  and  that  the  symptoms  to  guide  our  diagnosis 
might  spring  fi-om  a  practical  idea  of  the  subject — yet  no  age 
seems  to  be  exempt  from  this  disease.  In  adult  life,  the  sym- 
ptoms are  more  varying  and  distracting.  Thus,  in  a  case  re- 
ported, by  Mr.  Bullin  of  Fleet  iVIarket,  of  an  adult,  in  which 
the  ileum  and  ccecum  were  found  invaginated  witliin  the  colon 
in  a  manner  precisely  similar  to  that  of  those  mentioned  in 
this  Paper,  the  chief  symptoms  were,  suppression  of  stools, 
and  violent  pains  in  the  abdomen,  quite  unattended  with 
vomiting.  But,  although  all  ages  may  be  attacked,  it  seems 
that  infancy  and  childhood  are  more  especially  tlie  victims  of 
this  affection.  Dr.Velse  gives  six  cases,  of  various  ages 
under  five,  and  one  adult**:  and  as  age  advances,  the  fatal 
nature  of  the  malady  does  seem  to  diminish  or  become  j)er- 
verted,  from  some  almost  accidental  causes,  wonderful  in  their 

*  Vol.  IX.  p.  278. 

"♦"  Hevin  iu  Mem.  de  TAcad.  de  Cliirurg.  Vol.  IV.  4to. 

t  Vol.  II.  p.  361.         §  VoL  VI.  p.  298.  ||   Vol.  II. 
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occurrence;   and  which  would  appear  almost  impossible,  if 
well-authenticated  facts  did  not  leave  us  without  a  doubt 

The  most  frequent  seat  of  the  invagination  appears  to  be 
at  the  termination  of  the  small  intestines  in  the  ccecum ;  the 
colon  generally  constituting  the  containing  and  middle  fold ; 
while  the  innermost  consists  of  the  lower  portion  of  the  ileum 
and  the  vermiform  process  of  the  ccecum,  as  is  represented 
with  tolerable  accuracy  in  the  drawing.  The  disease  has 
occurred  in  the  small  intestines  entirely ;  but  tliis  is  some- 
what rare.  In  the  Museum  of  Guy's  Hospital  tliere  is  a 
preparation  of  an  intus-susception  of  small  intestine,  witli  a 
portion  of  coagulable  lymph  poured  out,  which  had  taken  the 
impression  of  the  intestine  *.  Ruyscli  has  seen  the  disease 
in  the  jejunum;  but  he  says  that  very  numerous  observa- 
tions, not  only  by  himself  t,  but  by  a  very  great  many  prac- 
tical anatomists,  have  shewn  that  the  ileum  is  the  most  fre- 
quent seat  of  this  affection.  Dr.  Velse  gives  reports  of  six 
infants;  and  in  all,  this  was  the  precise  situation  of  the 
affection  J.  Many  observations  shew  that  intus-susception 
not  unfrequently  attacks  the  human  bo<ly.  Ruysch  has 
stated,  that  it  happens  much  more  frequently  than  had  for- 
merly been  believed :  "  Familiarissimum  et  multo  frequen- 
tius  quam  auditum  anteti  fuerit."  This  celebrated  anato- 
mist, amongst  a  great  number  of  post-mortem  examinations, 
found  it  in  four  cases  in  succession ;  and  lie  says,  "  Many,  in- 
deed, in  our  cities  sink  daily  from  this  depraved  state  of  in- 
testines, especially  infants  §'\  Of  the  dangerous  nature  of  the 
disease  there  can  be  no  doubt.  All  the  cases  formerly  died ; 
excepting  those  of  mature  years,  in  whom  the  powers  were 
sufficient  to  carry  them  through  the  process  which  ttK)k 
place  in  order  that  the  intestine  might  slough  and  be  dis- 
charged |x?r  anum.  I  shall  shortly  liave  to  s})eak  of  tin* 
treatment;  and  shall  then  give  three  cases  where  a  successful 
apparent  reduction  of  the  gut  has  been  accomjilished,  and 
complete  recovery  has  rt^ultetl.  The  predisjxwing  cause  o! 
this  kind  of  intus-susception  is  tolerably  evident;    viz.  tin 

•  No.  1851,  by  Sir  A.  Cooper. 

+  "  Ileum  ven»  ititcNtlnum  crcberrimam  ojusdem  80<l«*tn,  non  p.inc'u  .\riat<>- 
ininm  Practicam  exercenlibus,  obsorvatinnofi  quum  plurimn",  et  mihi  l|»ai  Hiiif^ula 
•ex  infnntibtis  corpora  indicarunt."     Ilailer  D'up.  Anat.  Vol.  VII.  p.  lO'i. 

X  Hallcr,  Tom  \'II    j.   101.  §  Ibid,  loco  citato. 
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unequal  diameters  of  the  end  of  the  ileum,  and  the  com- 
mencement of  the  large  intestine.  But  if  the  inflanuna- 
tory  invagination  be  in  any  other  situation,  then  it  would 
seem  that  a  continuation  of  spasm  (so  long,  that  too  much 
gut  has  been  dravm  in,  ever  again  to  be  replaced,  even 
should  relaxation  occur)  has  taken  a  considerable  share  in  its 
production.  In  attending  to  the  exciting  cause,  a  sudden 
change  in  diet  seems  very  probably  to  have  produced  the 
disease  in  the  case  I  have  reported.  For  three  days  before, 
the  infant  had  been  fed  on  panada ;  the  very  firet  spoonful  of 
wliich  might  have  never  passed  the  ileo-colic  valve ;  and  the 
remainder  might  have  accumulated  in  the  ileum,  at  its  lower 
end,  untU  suddenly,  from  a  strong  peristaltic  motion,  not 
only  the  contents,  but  the  intestine  itself,  passed  into  the 
colon.  Any  unnatural  condition  of  the  mucous  membrane 
of  the  ileum  (a  part,  of  all  others,  prone  to  irritation)  woidd 
produce  such  an  abnormal  perversion  of  peristaltic  motion, 
as  to  lead  to  the  formation  of  an  invagination. 

With  what  disease,  then,  can  this  inflammatory  intussus- 
ception in  infants  be  confounded  ?  Mr.  Langstaff,  after  ha^-ing 
informed  us  that  tlie  symptoms  of  tliis  affection  are  common 
to  inflammation  of  the  intestines,  hernia,  and  obstruction  of  the 
canal  from  uhafever  cause,  adds,  "  and  a  volvulus  is  the  least 
frequent  cause  of  such  symptoms.'^ — I  must  entirely  disagree 
with  Mr.  Langstaff  in  this  last  assertion,  as  far  as  it  relates 
to  tlie  disease  in  infantile  life- — Is  hernia  a  frequent  disease 
amongst  children?  Yes,  it  occurs  constantly! — But  what 
kind  of  hernia  is  it  that  is  thus  so  frequent — strangulated  ? 
The  answer  is.  No ! — Mr.  Pott  mentions,  that  an  infant  aged 
one  year  died  of  strangulated  hernia;  but  adds,  that  tliis 
seldom  occurs.  Gooch,  in  his  Chirurgical  Works,  describes 
a  remarkable  scrotal  hernia  which  happened  in  an  infant  at 
ten  weeks:  the  symptoms  were  tlie  same  as  those  arising 
from  intus-susception ;  but,  in  addition,  there  was  a  swelling 
extending  from  the  inguen  to  the  scrotum  *.  I  have  never 
seen  a  strangulated  hernia  in  an  infant ;  but  three  cases  of 
inflammatory  intus-susception  in  infants  have  passed  before 
my  notice.  In  inflammation  of  the  intestines  of  infants, 
vomiting  does  not  hapjjen  immetiiately  after  tiiking  foodt,; 
the  stools   are  not  bloody  at   first;   and   some  fae«J   eva- 

*  Gooch's  Chirur.  Works,  Vol.  II.  p.  207.  +  M.  Billard. 
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cuations  are  passed.      Indisposition  exists   previously,  and 
marks  of  irritation  of  mucous  membrane.     I  have,  therefore, 

~"  . ,come  to  the  following  conclusions:  — 

^*vv^A*«^     When  an  infant  under  a  year  old  is  seized  with  symptoms 
y)  of  strangulated  hernia,  the  cause  will  most  frequently  be 

0/1  /~  intussusception. 

Wlien  dangerous  intus-susception  exists,  its  situation  will 
most  frequently  be  at  the  termination  of  the  ileum  in  the 
ccecum. 

Haemorrhage,  with  absence  of  all  faecal  evacuations  from 
the  intestine  of  an  infant,  is  rare,  unless  it  have  for  its  cause 
intus-stisception. 

It  was  by  this  symptom  I  diagnosticated  the  disease  in  the 
Case  reported  at  the  commencement  of  the  Paper;  and  I  had 
no  hesitation  in  delivering  a  prognosis,  which,  by  preparing 
the  friends  for  a  fatal  termination,  exonerated  me  from  all 
blame  on  its  occurrence. 

Additional  facts  have  only  tended  to  confirm  more  and  more 
the  opinion  I  entertain  respecting  the  symptoms  of  this  disease. 

The  subject  has  been  discussed  at  the  Westminster  Medi- 
cal Society ;  and  it  is  only  necessary  to  read  attentively  the 
Case  adduced  *  by  Mr.  Clarke,  in  order  to  see  the  striking 
similarity  in  almost  every  particular  with  that  given  by 
myself.  Mr.  Clarke  very  properly  observes,  "  He  did  not 
think  the  haemorrhage  had  been  sufficiently  dwelt  upon,  though 
it  was  mentioned  by  some  authors."  Tn  the  case  which  I 
have  reported,  it  formed  one  of  the  most  prominent  features. 

In  the  treatment  of  tliis  disease,  bleeding,  to  lessen  the  in- 
flammation, and  quicksilver,  to  remove  the  cause,  liave  been 
recommended.  Forcible  clysters  liave  been  used,  as  a  me- 
chanical means ;  and  some  liave  proposed  tlie  employment  of 
a  long  bougie,  or  piece  of  whalebone,  to  push  back  the  intes- 
tine. Anodyne  medicines,  the  strongest  purgatives,  the  warm 
bath,  blisters  over  the  tumor  where  it  has  been  detected,  and 
emrtirs,  have  all  been  tried  in  their  tuni,  without  benefit. 

The  operation  of  opening  the  abdomen,  in  order  to  disen- 
tangle the  intus-suscepted  intestine,  has  also  been  sjx)ken  of. 
M.  Hcvin,  sanctioned  by  Mr.  Samuel  Coojkt,  condemns  the 
pr()iM>sul.  The  former  gentleman  also  remarks:  "If  tiie 
equivocal  and  uncertain  nature  of  the  symptoms  of  volvulus 
•  Liinccf,  Feb.  19,1838. 
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were  not  sufficient  to  deter  us  from  undertaking  an  operation 
which,  under  the  most  favourable  circumstances, 'would  be 
extremely  difficult  and  imminently  hazardous  to  the  patient, 
the  state  of  the  invaginated  parts  will  entirely  banish  all 
thoughts  of  such  an  imprudent  attempt.  The  different  folds 
of  intestine  become  agglutinated  to  each  other,  so  that  they 
can  hardly  be  withdrawn,  even  after  death*;"  and  it  is 
affirmed  by  many  other  autliors,  that  a  stricture  on  the  intus- 
suscepted  part  causes  it  to  inflame t,  and  even  to  mortify*. 

However,  a  case  is  recorded  §,  in  which  an  operation  was 
resorted  to  by  Dr.  Wilson,  and  with  success.  The  subject 
was  a  Negro,  aged  20.  He  had  laboured,  for  seventeen  days, 
under  bilious  colic  and  stercoracious  vomiting.  An  incision 
was  made  along  the  linea  alba,  commencingr  above  the  um- 
bilicus,  and  extending  to  two  or  three  inches  below  it.  The 
ileum  was  found  involved  in  the  stricture :  it  was  adherent ; 
and  the  adhesion  gave  way,  after  several  efforts  of  conside- 
rable force:  tlie  strangulated  bowel  was  dark  livid.  His 
recovery  was  rapid,  and  entire. 

I  certainly  should  not  be  inclined  to  operate  in  infants,  at 
all  events;  for  it  is  more  than  probable  that  conx-ulsions 
would  destroy  them,  even  ere  the  operation  was  finished. 

But  of  all  methods  of  cure,  that  wliich  I  am  now  about  to 
notice  seems  entitled  to  our  most  careful  and  attentive  con- 
sideration :  I  allude  to  the  treatment  by  inflation.  Three 
successful  cases  are  to  be  found  reported  in  the  American 
Journal  of  Medical  Science,  treated  after  tliis  manner.  I 
may  remark,  that  it  consists  merely  in  introducing  the  nozzle 
of  a  conunon  bellows  into  the  rectimi,  and  gradually  inflating 
the  intestines. 

The  first  case  that  I  shall  give  extracts  from,  is  that  treated 
by  John  King,  esq.  The  patient  was  a  female,  aged  26. 
After  having  uneasy  sensations  in  the  stomach,  obstinate 
vomiting  succeeded,  which  ^consisted,  at  a  subsequent  periotl, 
of  yellow  matter.     A  violent  screwing  pain  was  also  com- 

*  Ed.  Med.  Essays,  Vol.  VI.     Dr.  Simpson.  —  M.  Hevin,  loco  dtato. 

Malcolm's  Phys.  and  Lit.  Essays,  Vol.  II.  360.— Hunter. 

+  Hunter.     Trans,  for  Improv.  of  Med.  and  Chim.  Knowledge,  I.  108. 

t  Blizard's  Med. Chi. Trans.  1. 1 69.— Langstars  Ed.  Med.  and  Sui^.  Journal, 
No.XI.— Scrmmering's  Trans,  of  Dr. Baillie'a  Work,  490-91,  note  103.— Moron. 

§  American  Journal  of  Med.  Science,  183j,  p.  26'2. 
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plained  of,  situate  between  the  sternum  and  umbilicus :  it  came 
on  in  paroxysms,  and  ended  in  vomiting.  Calomel,  jalap, 
castor-oil,  laudanum,  the  warm-bath,  and  effervescents,  were 
all  useless;  and  after  five  days  passed  without  a  dejec- 
tion, the  common  bellows  was  used;  and  it  is  stated,  that 
"  as  soon  as  air  entered  the  rectum  the  countenance  lost  its 
anxiety,  and  the  patient  said  she  felt  quite  relieved.  In  a 
minute  she  passed  a  stool ;  and  complete  recovery  resulted  *." 
— ^The  second  case  is  that  reported  by  Dr.  Wood.  The  patient 
was  a  male,  aged  35.  The  symptoms  were,  first,  dry  retch- 
ing, and  hiccup ;  afterwards,  vomiting  of  a  large  quantity  of 
green  bile,  mixed  with  feculent  matter :  violent  pain  was 
complained  of  in  the  umbilical  region ;  the  pulse  was  small, 
frequent,  and  irregular.  Superficial  examination  detected  no 
peculiarity  in  the  form  of  the  abdomen,  till  the  fourtli  day, 
when  an  unusual  fulness  and  firmness  was  first  discovered  in 
the  right  iliac  region ;  but  the  hand  lying  upon  the  si)ot,  a 
paroxysm  of  pain  occurred,  and  an  elongated  tumor  was  felt 
to  rise,  with  an  erectile  motion.  Purgatives  of  croton-oil 
combined  with  laudanum,  fomentation,  enemata  of  tobacco 
infusion,  and  copious  bleeding,  were  all  of  no  avail ;  and  on 
the  fifth  day,  as  a  last  resource,  the  bellows  was  used.  After 
the  first  inflation,  there  was  no  occurrence  of  violent  piin ; 
the  patient  said  he  felt  much  easier,  and  wished  to  pass  a 
motion :  a  large  quantity  of  air,  however,  came  away,  and 
about  a  gill  of  very  fetid  bloody  water.  In  about  five  liours 
after  this,  two  copious  dejections  were  pjissed ;  and  complete 
recovery  ensued  t. — The  third  case  is  rejx)rted  by  Dr.  Jane- 
way.  The  symptoms  were,  vomiting  of  a  dark,  fetid,  oily 
fluid;  liiccup;  with  severe  pain  round  the  navel:  no  motion 
was  passed  for  four  days,  at  the  end  of  which  time  the  bel- 
lows was  used.  Six  dejections  followed  in  the  couree  of  tlu* 
<lay.     The  patient  recovered*. 

This  mode  of  treatm(;nt  cerfcvinly  does  ap}>ear  to  me  to  ho 
deserving  of  regard.  Watt>r,  or  enemata,  would  return ;  but 
the  effect  is  totiilly  different,  when  air  is  used:  its  fretnloni 
from  all  irritating  cpialities,  its  elasticity  and  exi>ansibility 
^ive  it  a  decided  preference  over  eneniat^i. 

The  rejM)rt  of  tlie  case  given  at  the  conimeneement,  com- 

*  American  Joornal  of  Mod.  Sdencp,  XXVI.  542. 
t  Ibid.  XXX.  556.  X  Il'iA  XXV.  271. 
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bines,  it  is  imagined,  a  pretty  faithful  portrait  of  the  disease 
under  consideration,  with  the  post-mortem  appearances. 
The  second  case  wdll  be  found  to  possess  all  the  essential 
symptoms ;  and,  in  fact,  bears  such  a  resemblance  to  the  first, 
that  it  would  be  tedious  to  offer  any  detailed  account  of  it. 
However,  I  have  placed  it  in  a  concise  form ;  and  the  abridged 
report  from  my  Case-book  is  as  follows : — 

Case  II. 
This  occurred  in  the  practice  of  —  Muriel,  esq.  of  Welling- 
ton Street,  London  Bridge.  The  infant  was  three  montlis  and 
a  half  old,  and  had  always  been  extremely  healthy,  never 
having  had  even  a  bowel  complaint.  Violent  vomiting  and 
screaming  were  amongst  the  firet  sjTnptoms :  fluid  blood  now 
passed  per  anum ;  and,  during  the  course  of  the  disease, 
more  than  a  teacupful  escaped.  There  were  frequent  con^-ul- 
sions.  Enemata  were  returned,  by  the  side  of  the  pipe.  The 
infant  died  in  seventy-two  hours.  The  ileum,  ccecum,  and 
appendix  formed  the  contained  portions  of  intestine,  while 
the  containing  consisted  of  the  transverse  colon.  The  prepa- 
ration may  be  seen  in  the  Museum  of  Guy's  Hospital. 

Were  I  to  transcribe  the  other  Cases,  it  would  be  found 
that  I  was  merely  recapitulating.  It  will  probably  suffice, 
when  I  state  that  the  symptom  to  which  I  have  directed 
peculiar  attention  was  present  in  all.  Tlie  age  of  each  was 
under  the  twelvemontli.  Some  portion  of  the  colon  formed 
the  outermost  or  containing  intestine  in  every  case ;  while  the 
lower  part  of  the  ileum,  to  a  greater  or  less  extent,  was  the 
most  internal  or  contained  gut.  —  I  shall  therefore  merely 
refer  to  the  reports  contained  in  the  Table. 

Mr.  Finch,  a  general  practitioner,  residing  at  Greenwich, 
informs  me  he  has  treated  cases  successfully  in  the  following 
manner.  Injections  of  warm  thin  gruel  are  used;  and  if  any 
advantage  be  expected  to  be  derived  from  them,  they  must  be 
prevented  returning.  In  order  to  this,  Mr.  Finch  causes  the 
pipe  to  assume  a  conical  shape,  by  binding  lint,  or  some  soft 
material,  round  it  The  piston  is  then  pressed  with  conside- 
rable force;  and  the  return  of  the  intestine  is  known  to  have 
taken  place  by  the  want  of  resistance  suddenly  communicated 
to  the  hand.  Mr.  Finch  has  treated  two  cases  successfully  in 
this  manner.  The  disease  is  fraught  with  danger,  if  left  to 
itself;  and  any  hint  connected  with  its  treatment  appears 
entitled  to  attention. 
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A  TABLE,  which  gives,  in  a  Concise  Form,  the  Particulars  of  Nine 


No. 


Authority. 


Age. 


StoHnach 
Symptoms. 


Intestinal 
Symptoms. 


Form  of 
Abdomen. 


The  Author 


Muriel,  Esq. 

Wellington  Street, 
London  Bridge 


Dr.  Ash, 
Trans,  for  Improv. 
of  Medical  &  Surg. 
Knowledge,  I.  108. 


T.  Blizard,  Esq. 

Med.  Chir.  Trans. 

I.  169. 


Mr.  I^ngstaff, 

Edin.  Med.  &  Surg. 

Journal,  No.  XI. 


Monro,  sen. 
Morbid  Anatomy 


Mr.  Clarke, 
Lamb's-Conduit  St. 

Lancet,  10th  Feb. 
1838. 


M.S.  Bncr,  M.D. 

AiiH'riran  Journal 
of  Med.  Si'iencc 


Mr.H. Cunningham, 

(jimbrrwrll, 

Med.Gaz.  Sept.  15th 

1838. 


4 
months 


3J 
months 


9 

months 


5 
months 


3 

months 


4 

months 


11 

months 

3 
weeks 


16 
months 


9 
months 


vomiting, 

first 
symptom 

violent  vo- 
miting and 
screaming, 

first 
symptoms 


vomiting, 

first 
symptom 


violent  vo- 
miting, 
first 
symptom 


vomiting 


violent 
vomiting 


vomiting 


fluid  blood 


a  large  quan- 
tity, more  than 
a  tea-cupful,  of 
fluid  blood 


"mucous  slime, 
covered  with 
little  streaks 

of  recent  fluid 
blood  " 


"  at  first  con- 
stipation, then 
discharge  of 
mucus,  aftcr- 
yfarihoi  blood" 

nothing  but 
blood 


slime,  slightly 

streaked  with 

blood 


"  ha-morrha^c, 
mast  prtinu- 
ncnt  feature  " 


watery  evacua- 
tion, tinged 
with  blood 


muciM  and 

blood.     At 

tinirH,  merely 

]>urc  blood 


no  tumour 
discovered 
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deep-seated 
hardness 
felt  (or 
thought  to 
be  felt)  in 
left  hypo, 
region 

tumour  on 

left  side, 

size  of  an  egg 


hard  tumour 
on  left  side 


large  tu- 
mour in  left 
iliac  region 


tumor  felt 

in  left  iliac 

n'gion. 


below 

usual 

number 


quick, 
feeble 


full, 
soft 
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I\sEs  of  Intus-suscefhon  occurring  in  very  young  Infants. 


Duration  i 

of        j 

Disease.  | 

Symptoms 
of  Pain, 

ConvTilsions. 

Kru^p^ai 

Iritestines              Intestines 
contained.            cuntaining. 

Treatment. 

19 
hours 

violent 

screamings, 

in  paroxysms, 

at^t 

died  in  con- 
vulsions 

returned 
.almost 
as  fast  as 
given 

end  of  ileum, 

coecum,  appenix,  i 

ascending  colon  ; 

transverse 
colon 

enemata, 
ext.  conii, 
camphor, 
calomel. 

72 
hours 

violent 
screammg 

frequent 
convulsion 

returned 

ileimi,  ccecam, 
appendix  coeci 

transverse 
colon 

placebo. 

60 
hours 

stretched  him- 
self out  sud- 
denly in  a 
strong  spasm : 
this  the  first 
symptom 

.... 

ileum,mesentery, 

coecum,  ascend-  ! 

ing  colon 

sigmoid 
flexure  of 
colon,  and 
upper  part 
of  rectum 

purges,  fo- 
mentations, 
balnemn, 
calidnm, 
enemata, 
emp.  lyttae. 

120 
hours 

iletmi,  coecimi, 
appendix  coeci, 

ascending  and 
traubTcrse  colon 

sigmoid 
flexure  of 
colon,  and 
upper  part 
of  rectum 

120 

hours 

griping  pain  in 
bowels,  and  ex- 
cessive crying 

•  •  •  • 

ileum,  ccecom, 
colon 

sigmoid 

flexure  of 

colon 

cathartic 
medicines, 
warm  fo- 
mentations. 

68 
hoars 

seemed  to  be 
in  great  pain, 
and  cried  in- 
cessantly for  a 
considerable 
time 

little 
could  be 
thrown  up 

ileimi  end  of, 

ascending  and 

transverse  colon 

descending 
colon 

strongest 

purges, 

enemata. 

62 

hours 

violent 
screaming 

brought 

away 

blood  and 

mucus 

ileum  last  four 

inches,  coecum, 

ascending  and 

transverse  colon 

descending 
colon 

gums  lanced, 
calomel,  an- 
timony, rhu- 
barb, enema, 
warm  fo- 
mentation. 

48 
hours 

violent 
screanning 

Unable  to 

throw 

them  up 

iletmi  portion  of, 
caecum,  ascend- 
ing, transverse, 
and  descending 
.  colon 

sigmoid 

flexure  of 

colon 

calomel, 

sinapisms, 

anodyne  fi>- 

mentations. 

about 

40 
hours 

violent 
screaming 

gradoally 
slept  away 

returned 

by  the 

pipe 

coecnm,  ileimi 

considerable 

portion  of, 

ascending,  trans- 

versc.descending, 

3l  part  of  sigmoid 

flexure  of  colon 

lower  part  of 

sigmoid 

flexure  of 

colon,  and 

rectum 

enema, 

balneum, 

ralidom, 

hirudines 

regioni 

tumoris 

(     350     ) 


PLATE  I. 

Fig.  1. 

a  a  a  Transverse  arch  of  colon,  which  contains  the  inflected 
ascending  arch,  the  coDCum,  its  appendix,  the  ileum  for  the  last  half 
inch,  and  the  ileo-colic  valve. 

6  6  The  remaining  portion  of  colon,  passing  to  terminate  in  the 
rectum  at  c. 

c      The  rectum,  cut  off  close  to  the  sigmoid  flexure  of  the  colon. 

d  d  The  last  portion  of  the  ileum,  seen  entering  the  colon  at  e, 
where  it  be^ns  to  be  intus-suscepted. 

e  Highly-injected  state  of  peritoneal  covering  of  the  ileum,  where 
it  begins  to  be  intus-suscepted. 

f  The  terminal  half  of  the  vermiform  process  of  the  coecum,  of  a 
deep  reddish-brown  colour,  and  slightly  blue  in  many  places. 

Fig.  2. 

a  a  a     Transverse  arch  of  the  colon,  as  in  Fig.  I. ;   but  slit  oi)en 
longitudinally,  to  expose  its  contents, 
6    Descending  colon. 
c  c  The  last  portion  of  ileum  seen  entering  the  colon,  as  in  Fig.  I. 

atd. 
d  The  commencement  of  the  invagination. 

€  e  e  The  mucous  membranes  of  the  transverse,  and  part  of  the 
descending  colon. 

fff  ^^^  mucous  membrane  of  the  ascending  colon,  w  hich  is  in- 
flected, and  thus  forms  a  part  of  the  invagination.  It  is  beautifully 
injected,  villous,  soft,  and  constricted  in  many  places. 

g  The  terminal  half  of  the  vermiform  process  of  the  <<pinm:  thi- 
first  portion  being  intus-suscepted. 

[In  Table  I.  the  ileum  is  placed  anterior — in  this,  posterior — to  the 
colon  ;  80  that  a  view  might  be  procured  of  the  extent  of  the  inva- 
gination.] 


J'lg  H 


Tzg.l. 


r  ./ 


rcuTi/. 


I'rtnl^d  by 
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PLATE   II. 

a  a  a  The  transverse  and  descending-  colon  slit  open,  as  in  Fig.  II. 

h  h  h  The  ascending  and  invaginated  colon  slit  open ;  thus  exposing 
its  peritoneal  investments,  which  is  now  on  the  interior,  and  its  con- 
tents. 

c  c  The  peritoneal  covering  of  the  inflected  ascending  colon. 

d  d  The  ileum — its  peritoneal  aspect,  seen  lying  within  the  in- 
flected colon. 

e     The  appendix  coeci — its  peritoneal  aspect,  which  also  is  seen 
lying  within  the  inflected  colon. 
f  ff  The  ileum  passing  behind  the  colon,  as  in  Fig.  II. 

g-  g  Parts  in  the  neighbourhood  of  the  ileo-colic  valve ;  which 
appear  spoiled,  and  rendered  useless. 


r 


Pla;te  U. 


Tc^3. 


PrxnUd 
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CASES  AND  OBSERVATIONS 

IN 

MEDICAL  JURISPRUDENCE. 

BY  ALFRED  S.  TAYLOR. 


1.    CASE  OF  POISOMXG  BY  OXALIC  ACID. 

T.  J.,  aged  56,  a  fellmonger,  in  needy  circumstances,  was 
brought  to  the  hospital,  dead,  on  Monday,  April  16th.  It 
appears,  that,  at  ten  o'clock  in  the  morning,  he  swallowed 
about  seven  drachms  of  crystallized  oxalic  acid ;  having  first 
mixed  it  with  warm  water,  and  afterwards  added  to  the  mixture 
a  glass  of  rum.  At  the  time  he  swallowed  the  poison,  no  one 
was  present ;  but,  according  to  his  own  statement,  he  imme- 
diately afterwards  went  to  his  bed,  in  the  room,  and  lay  down. 
For  the  first  five  or  six  minutes  he  sufi*ered  no  pain ;  but  at 
the  end  of  that  time,  his  son  accidentally  entered  the  room, 
and  found  him  leaning  with  his  head  over  the  side  of  the  bed, 
vomiting  violently.  He  now  complained  of  severe  pain  in 
the  region  of  the  stomach ;  and  this  was  followed  by  cold 
clammy  perspiration  and  convulsions.  Medical  assistance 
had,  in  the  mean  time,  been  sent  for.  Warm  water  was  pre- 
scribed, and  his  friends  were  advised  to  remove  him  imme- 
diately to  the  hospital.  His  son  raised  him  in  his  arms,  to 
place  him  in  a  coach ;  but  before  he  could  reach  the  door,  the 
deceased  died,  having  made  two  or  three  deep-drawn  inspi- 
rations, at  distant  intervals,  before  death.  He  was  brought  to 
the  hospital,  on  the  supposition  tiiat  there  might  be  a  chance 
of  resuscitation ;  but  when  he  arrived,  he  was  quite  dead. 

The  poison  was  taken  about  an  hour  after  breakfast,  which 
he  ate  as  usual.  There  was  a  little  discrepancy  in  the  state- 
ments of  his  relatives,  as  to  the  length  of  time  which  he  sur- 
vived. By  close  inquiry,  it  was  found  that  he  must  have 
died  in  from  a  quarter  of  an  hour  to  twenty  minutes  after 
having  swallowed  the  poison. 

SECTio  CADAVERis. — The  examination  was  made  seventy-two 
Vol.  III.  2  a 
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hours  after  death.  The  surface  of  the  body  was  pale,  and 
entirely  free  from  ecchymosis  or  lividity.  Tliere  was  slight 
redness  on  the  inner  and  upper  parts  of  the  tliighs,  probably 
from  irritation  during  life.  There  was  not  the  least  trace  of 
putrefaction.  The  lower  extremities  were  strongly  rigid: 
the  upper  were  also  rigid ;  but  this  rigidity  was  easily  de- 
stroyed, by  the  application  of  a  slight  force.  Muscular  rigi- 
dity, it  will  be  observed,  had  here  lasted  longer  than  usual ; — 
a  fact  which  is,  perhaps,  to  be  accounted  for,  by  the  extreme 
coldness  of  the  weather  at  the  time.  The  countenance  was 
remarkably  placid  ;  the  jaw  firmly  clenched,  so  as  to  render 
it  somewhat  difficult  to  examine  the  moutli ;  but,  from  what 
was  seen  of  that  cavity,  the  mucous  membrane  of  the  tongue 
and  palate  appeared  i)ale. 

In  the  chest,  the  lungs  were  found  connected,  by  old 
adhesions,  to  the  sides  of  that  cavity.  This  was  especially  the 
case  with  the  left  lung.  Both  of  these  organs  were  of  a  dark 
colour;  and  were  much  engorged  with  dark  liquid  blood,  which 
oozed  out  in  abundance,  on  cutting  into  their  substance. 
There  was  no  appearance  of  disease.  The  heart  was  large, 
and  somewhat  loaded  with  fat :  the  right  cavities  were  col- 
lapsed, and  empty,  containing  neither  blood  nor  coagula.  In 
the  left  there  was  a  small  quantity  of  dark  liijuid  blood.  Tlie 
aorta,  externally,  was  of  a  red  colour,  with  general  ei*chy- 
mosis  and  injection  of  the  cellular  membrane  covering  it 

On  opening  the  abdomen,  tlui  stomach  was  seen  lying  col- 
lapsed; and  ext<'nially,  at  the  larger  end,  i)resenting a  greenish- 
yellow  colour.  Post(^riorly  and  inferiorly  it  was  of  a  dark 
brownish-gi'cen  colour ;  and  the  vessels  were  seen  ramifying 
through  its  coats,  as  if  filled  with  dark  consolidated  bloo<l.  The 
same  appeanince  was  observed  at  the  jjyloric  extremity,  and 
on  the  smaller  curvature  }K)steriorly.  It  might  have  been 
supposed  that  these  external  characters  had  arisen  from  })utre- 
faction;  but  there  was  no  reason  to  believe  this ;  for  the  whole 
of  the  viscera,  internally,  were  free  from  any  signs  of  this 
process;  and  the  weatlier  \\ru\  been  too  cold,  for  some  time 
previously,  to  allow  of  its  est^iblishment  within  tlie  short 
period  wliich  had  elapsed  since  the  death  t)f  the  decejised. 

Ligatures  luiving  been  applied,  the  stomach  was  ri'moved, 
and  its  cavity  laid  o|)en.     It  contained  about  five  ounces  of  a 
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dark-brown  mucous  liquid,  of  a  somewhat  gelatinous  cha- 
racter. This  liquid,  wliich  was  strongly  acid,  was  set  apart 
for  analysis. 

A\Tien  tlie  contents  were  removed,  the  mucous  membrane 
beneath  appeared  pale  and  softened,  entirely  free  from  rugae. 
There  were  no  traces  of  inflanmaiation  or  abrasion  in  anv 
part :  and  the  surface  of  the  membrane  presented,  through- 
out, the  same  characters.  The  dark  mucous  liquid,  which 
lined  the  organ,  appeared  as  it  were  continuous  witli  the 
softened  mucous  membrane:  this  was  easily  detached  and 
raised,  but  so  brittle  as  to  break  off  under  the  slisrhtest 
pressure.  The  paleness  and  softening  of  this  membrane 
were  such  as  we  might  suppose  it  to  assume  after  having 
been  for  some  time  boiled  in  water.  In  some  parts  of  the 
stomach,  especially  towards  the  lesser  curvature,  the  vessels 
of  the  mucous  membrane  were  seen  ramifv-ing,  and  filled  with 
dark-coloured  blood  which  appeared  solidified  within  them. 
The  contrast  between  tlie  pale  membrane  and  the  dark  injec- 
tion of  the  vessels  was  so  striking,  as  to  bring  out  the  minu- 
test ramifications  in  strong  relief,  The  appearance  resem- 
bled, in  minuteness  and  delicacy,  the  arborescent  crystalliza- 
tions of  mang^anese  or  iron  which  are  seen  on  breaking 
through  a  nodule  of  Florentine  marble.  On  raising  up  the 
softened  membrane,  the  vessels  in  the  muscular  coat  beneath 
presented  the  same  character  of  arborescent  injection.  WTien 
the  stomach  was  first  examined,  there  was  no  well-defined 
boundary  between  its  lining  membrane  and  that  of  the 
oesophagus,  at  the  cardiac  opening.  The  same  paleness  and 
softening  were  common  to  the  two.  In  the  course  of  twenty- 
four  hours'  exposure,  liowever,  the  termination  of  the  oeso- 
phageal membrane  became  better  defined. 

The  thoracic  portion  of  the  oesophagus,  to  the  extent  of 
several  inches,  was  tied,  and  removed.  The  cellular  mem- 
brane investing  it  was  reddened  and  injected.  On  laying 
open  the  cavity,  it  was  obserxed  to  contain  the  same  dark 
brown  gelatinous  liquid  found  in  the  stomach.  This  liquid 
was  acid;  and  was  evidently  part  of  the  contents  of  the 
stomach,  which  had  become  lodged  within  the  oesophagus  bv 
the  action  of  vomiting,  during  life.  On  removing  it,  the 
lining  membrane  was  seen,  of  a  pale  colour,  appearing  as  if 

2  A  2 
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it  had  been  boiled  in  water  or  digested  in  alcohol :  it  was 
much  drawn  up,  in  small  transverse,  and  in  large  longitudinal 
folds.  The  longitudinal  rugae,  extending  for  several  inches, 
were  stitF,  hard,  and  projecting :  the  transverse  folds  were 
regular,  and  nearly  parallel  to  each  other ;  the  interspaces 
filled  with  dark- coloured  mucus,  giving  to  the  surface  the 
appearance  seen  on  graphic  granite.  The  mucous  membi*ane 
was  here  and  there  abraded  in  long  narrow  irregular  patches ; 
and  around  these  patches  numerous  minute  spots  of  mem- 
brane had  been  removed,  so  as  to  cause  it  to  have  a  worm- 
eaten  appearance.  The  membrane  was  soft,  brittle,  and 
easily  raised  up  in  small  masses  by  slight  pressure,  leaving 
beneath  a  reddish-coloured  ground ;  upon  which  blood-vessels 
were  seen  running,  in  arborescent  ramifications,  like  those  of 
the  stomach;  and  containing,  like  them,  dark-coloured  blood, 
which,  on  examination  with  a  lens,  appeared  to  be  firmly 
consolidated  within  them. 

The  intestines  were  next  examined.  The  duodenum,  as  well 
as  the  jejunum  for  a  considerable  part  of  its  length,  had,  exter- 
nally, a  dark-red  colour.  On  laying  open  the  cavity  of  the 
intestines,  a  ring  of  inflammatory  redness  was  seen  in  the 
duodenum,  just  beyond  the  pylorus ;  and  red  patches  were 
scattered  over  other  parts  of  the  mucous  membrane  of  the 
intestine.  The  jejunum  presented  a  similar  appearance;  and 
both  of  these  intestines  contained  a  dark-coloured  viscid 
mucus.  This  was,  however,  in  much  larger  quantity  in  the 
duodenum  than  in  the  jejunum.  The  ileum  and  the  large 
intestines  were  in  tlieir  natural  condition.  The  liver  was  of 
its  usual  size,  somewhat  congested  with  dark-coloured  blood ; 
otherwise  healthy.  The  gall-bladder  was  distended  with 
bile.  The  spleen^  and  kidneys  })resented  no  abnormal  ap- 
|)earance ;  but  when  cut  into,  it  wjis  seen  tliat  tliey  also  were 
congeste<l  with  dark-coloured  blood. 

The  blood  throughout  the  cavities,  except  in  the  minute 
vessels  of  the  stomach  and  oesophagus,  was  universally  liquid, 
and  dark-coloured. 


Analysijs  of  the  cimients  of  the  stomach . — This  was  |x*rforincd 
three  days  after  their  removal  fn)m  the  bcxly.  The  five 
ounces  of  dark-colouriHl  li(juid  iiad  been  placed  aside,  in  a 


Mr.  Taylor  on  Poisoning  by  Oxalic  Add.  357 

bottle.  No  subsidence  had  taken  place ;  but  lumps  of  white 
mucus  were  seen  scattered  through  the  brown  mass.  It  was 
of  so  viscid  and  gelatinous  a  character,  that  it  was  difficult  to 
pour  a  small  quantity  from  the  bottle,  without  the  whole 
following  it.  The  colour  was  of  a  deep  greenish-brown,  and 
the  smell  highly  offensive. 

About  an  ounce  of  the  liquid  was  boiled,  for  half  an  hour, 
with  four  times  its  weight  of  distilled  water.  It  was  then 
filtered ;  and  a  transparent  greenish-yellow  coloured  liquid 
was  obtained,  which  became  more  green  after  ha\'ing  stood  a 
short  time.  Tliis  liquid  reddened  litmus,  strongly,  shewing 
the  presence  of  a  free  acid.  It  gave  a  brownish-white  pre- 
cipitate with  infusion  of  galls,  which  was  most  probably  due 
to  the  presence  of  gelatin ;  since  boiling  and  subsequent 
filtration  would  have  effectually  separated  any  albumen. 
Besides,  nitric  acid  did  not  affect  this  liquid.  Permuriate  of 
iron  produced  no  change ;  but  ferrocyanate  of  potash  gave 
with  the  acid  liquid  a  claret-red  precipitate,  precisely  resem- 
bling that  produced  by  this  re-agent  in  a  weak  solution  of  a 
salt  of  copper.  Potash  and  ammonia  destroyed  the  green 
colour,  and  gave  to  the  liquid  a  slight  pinkish  tinge.  Hydro- 
sulphuret  of  ammonia  did  not  produce  any  effect  with  the 
neutralized  liquid ;  but  when  added  to  the  acid  liquid,  a  dirty- 
white  precipitate  (hydrate  of  sulphur)  was,  after  a  time, 
thrown  down.  Nitrate  of  barytes  gave  a  slight  milkiness  ; 
which,  however,  entirely  disappeared  on  dilution,  shewing 
that  no  sulphuric  acid  was  present.  A  small  portion  of  the 
liquid  was  acidulated  with  a  drop  of  diluted  sulphuric  acid, 
and  a  polished  needle  suspended  in  it  for  forty-eight  hours. 
At  the  end  of  this  time  there  was  not  the  slightest  change  : 
no  copper  had  become  deposited  on  the  needle.  That  copper 
was  absent,  was  also  rendered  probable  by  the  action  of 
ammonia,  and  the  hydrosulphuret  of  that  alkali ;  althougli  the 
ferrocyanate  of  potash  is  certainly  a  more  delicate  test  for 
that  metal  than  ammonia.  The  effect  of  ferrocyanate  of 
potash  on  the  filtered  liquid,  as  above  mentioned,  was  re- 
markable; the  precipitate  so  closely  resembling  the  ferro- 
cyanide  of  copper  in  colour,  as  to  render  it  necessary  to 
shew,  by  other  tests,  whether  that  metal  was  present  or  not. 
Although  it  is  not  likely,  in  the  present  day,  that  any  practi- 


358  Mr.  Taylor  on  Poisoning  by  Oxalic  Acid. 

tioner  would  rely  upon  the  action  of  a  single  test  as  evidence 
of  the  presence  of  a  particular  poison,  yet  the  effect  of  ferro- 
cyanate  of  potash,  in  this  case,  shews  how  little  we  can  trust 
to  the  colour  of  a  precipitate,  as  evidence  of  its  chemical 
nature,  when  the  solution  contains  only  a  small  quantity  of 
organic  matter.  It  is  probable  that  some  organic  principle 
was  here  thrown  down,  perhaps  in  combination  with  ferro- 
cyanic  acid ;  the  free  acid  in  the  liquid  being  sufficient  to 
take  a  part  of  the  base. 

Trial  tests  were  now  employed,  to  ascertain  whether  the 
free  acid  present  was  the  oxalic.  This  being  rendered  pro- 
bable, the  following  process  was  resorted  to,  to  separate  it 
from  the  organic  matter,  and  obtain  it  in  such  a  state  that 
the  chemical  results  might  be  depended  on :  for  it  unfortu- 
nately happens,  that  the  only  two  satisfactory  tests  for  this 
poison — ^the  sulphate  of  lime  and  nitrate  of  silver — are  very 
liable  to  be  affected  by  the  presence  of  any  organic  matter. 

The  acid  liquid  was  cautiously  neutralized  by  pure  am- 
monia ;  and  acetate  of  lead  was  then  added,  until  there 
was  no  further  precipitation.  A  dense  white  precipitate 
speedily  fell  down,  leaving  the  supemafcuit  litjuid  of  the 
same  greenish  colour  which  it  had  before.  When  the  pre- 
cipitate had  subsided,  it  was  collected,  and  well  washed  on 
a  filter,  until  it  became  of  a  chalky  whiteness.  As  this  pre- 
cipitate was  presumed  to  be  oxalate  of  lead,  about  ten  grains 
of  it  were  boiled  for  ten  minutes,  in  a  tube,  with  a  small 
(juantity  of  dilute  sulphuric  acid.  The  object  of  tliis  was,  to 
separate  at  least  a  j)art  of  the  oxalic  acid,  if  present,  by  the 
superior  affinity  which  the  sulphuric  acid  has  for  the  oxide  of 
lead.  This  has  appeared  to  me  to  be  a  far  moi*e  convenient 
and  si)eedy  process  than  tliat  sometimes  rwonnuended,  of 
decouqxjsing  the  oxalate  of  lead  by  passing  into  water,  hold- 
ing it  susi)ended,  sul})huretted  hydrogen  gas.  The  small 
quantity  of  sulj)huric  acid  which  may  remain  mixed  with  the 
oxalic  set  free  on  boiling  oxalate  of  lead  with  tlie  diluted 
luiid,  is  no  objection  to  the  plan  here  reiH)mmendeti,  nor  dtx*s 
it  form  any  obstJicle  to  the  future  steps  of  the  analysis.  Tlu" 
only  precaution  to  Ik;  observed,  is,  to  emj)loy  mther  less  sul- 
phuric acid  thim  is  necessary  for  tlie  entire  decomposition  of 
the  oxalate  of  lead  used. 
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After  boiling,  the  liquid  was  diluted  with  distilled  water,  and 
time  was  allowed  for  the  entire  subsidence  of  the  sulphate 
of  lead  formed,  and  any  portion  of  oxalate  of  lead  which  re- 
mained undecomposed  :  it  was  then  filtered  without  distur- 
bing^ the  precipitate,  and  a  very  clear  highly  acid  liquid  was 
obtained.  The  acidity  of  this  liquid  could  only  depend  upon 
the  presence  of  free  sulphuric  acid,  and  of  the  other  acid 
liberated  by  its  aetion  upon  the  insoluble  precipitate  of  lead ; 
nor,  chemically  speaking,  could  it  be  conceived  that  any  other 
substance  was  here  present. 

The  acid  liquid  was  now  nearly  neutralized  by  the  cautious 
addition  of  liquor  ammoniae,  containing  no  carbonic  acid ; 
taking  care,  in  this  process,  not  to  dilute  the  liquid  too  much. 
The  pure  alkali  answers  better  than  the  sesquicarbonate,  for 
neutralization ;  because  a  little  excess  of  ammonia  will  not 
interfere  with  the  application  of  the  tests,  but  the  slightest 
excess  of  the  sesquicarbonate  will  give  with  them  white  pre- 
cipitates, resembling  those  produced  by  an  oxalate.  Under 
all  circumstances,  it  is  better  that  the  liquid  should  be 
slightly  acid ;  and  thus,  if  too  much  alkali  have  been  added 
in  neutralizing,  a  little  niti'ic  acid  may  be  added,  to  bring 
about  a  slight  acidit^^.  A  trifling  quantity'  of  tliis  acid,  in  a 
free  state,  does  not  prevent  the  action  of  the  nitrate  of  silver, 
although  it  does  that  of  the  sulphate  of  lime :  the  latter  circum- 
stance, however,  is  easily  remedied  by  the  addition  of  a  few 
drops  of  ammonia,  after  ha%-ing  added  the  sulphate  of  lime 
to  the  suspected  liquid. 

Having  thus  converted  the  liquid  into  sulphate,  and,  as  we 
supposed,  oxalate  of  ammonia,  it  was  divided  into  two  un- 
equal portions.  To  the  smaller  portion,  a  solution  of  sulphate 
of  lime  was  added  ;  and  the  liquid  being  neutral,  a  fine  white 
precipitate  was  instantly  formed,  which  was  very  slow  in 
subsiding.  This  precipitate  could  only  have  been  formed  at 
the  expense  of  the  foreign  acid  present ;  because  sulphate  of 
lime  is  not  precipitated  either  by  sulphate  of  ammonia,  which 
was  present  in  solution,  or  liquor  ammoniae,  which  had  been 
added  for  neutralization.  The  white  precipitate  was  quite 
insoluble  in  tartaric  acid ;  which  proved  that  it  could  not  have 
arisen  from  the  presence  of  a  tartrate,  citrate,  carbonate,  or 
phosphate.     It  was  immediately  dissolved  by  a  few  drops  of 
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nitric  acid;  by  which  character  oxalate  of  lime  is  known  from 
some  other  white  precipitates.  It  having  been  clearly  ascer- 
tained that  no  metallic  salt  was  present,  the  only  other  botlies 
which  may  be  precipitated  white  by  sulphate  of  lime  are  the 
salts  of  barytes  and  strontian.  But  neither  barytcs  nor 
strontian  could  have  been  present ;  because  sulphuric  acid 
was  originally  used  in  excess ;  and  if  sulphate  of  strontian  be 
soluble,  it  could  not  remain  so  in  a  solution  in  which  there 
was  oxalate  of  ammonia ;  nor  could  it,  under  any  circum- 
stances, yield  a  precipitate  with  sulphate  of  lime.  Besides, 
the  precipitate  was  entirely  dissolved  by  nitric  acid. — Could 
it  be  said  that  a  portion  of  sulphate  of  lead  was  held  dis- 
solved? This  is  not  possible,  since  sulpliate  of  lead  is  not 
only  not  precipitated  by  sulphate  of  lime,  but  it  could  not 
exist  as  such  in  the  same  solution  with  oxalate  of  ammonia. 

The  precipitation  by  sulphate  of  lime,  and  the  characters  of 
the  precipitate  above  described,  shew,  incontestably,  that  an 
oxalate,  and  therefore  oxalic  acid,  was  present :  this  could 
only  have  been  derived  from  the  contents  of  the  stomach. 

Let  me  here  point  out  two  precautions,  necessary  to  be 
observed  in  the  application  of  this  test.  1.  The  solution  must 
be  used  in  comparatively  large  quantity,  since  the  sulphate  of 
lime  is  so  little  soluble  in  water.  2.  If  too  much  ammonia 
have  been  added  in  the  neutralizing  process,  the  subsequent 
addition  of  tartaric  acid  in  excess  will  throw  down  bitartrate 
of  ammonia,  and  materially  embarrass  the  o|>eration. 

From  the  above  statement,  it  might  ap})ear  suj)erfluous 
to  have  employed  any  other  test  for  tlie  determination 
of  the  presence  of  oxalic  acid ;  but,  still,  it  is  a  maxim  in 
medico-legal  researches,  to  obtiiin  all  the  evidence  wliieh  we 
can  derive  from  all  ])ossible  sources.  The  second  and  larger 
portion  of  the  liquid  having  been  neutralized  by  ammonia, 
nitrate  of  silver  was  addtxl,  until  there  was  no  further  preci- 
pitation. A  white  insoluble  |K)w  der  fell,  which  was  i)resumed 
to  be  oxalate  of  silver.  This  })reci})itate  was  entirely  soluble 
in  nitric  acid,  by  which  the  oxalate  is  distinguishetl  from  the 
chloride,  cyanide  and  sulphate  of  silver :  it  underwent  no 
change  on  boiling  it  in  water,  by  which  the  oxalate  is  emi- 
nently distinguished  from  the  tartrate  and  citrate  of  silver ; 
and  when  collected,  carefully  dried,  and  gradually  heated  on 
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platina  foil,  it  was  entirely  dissipated,  with  a  slight  detonation. 
All  these  characters  clearly  proved  that  the  powder  was  the 
oxalate  of  silver.  There  was  no  room  to  suspect  that  it 
could  be  any  other  salt ;  since  the  sulphate  of  ammonia,  origi- 
nally existing  in  the  liquid,  is  not  precipitated  by  a  solution  of 
nitrate  of  silver,  unless  very  concentrated ;  and  then  a  slight 
precipitation  may  take  place  after  some  time.  The  proper- 
ties of  the  precipitate,  however,  were  not  those  of  the  sul- 
phate of  silver.  The  nitrate  of  silver  is  a  very  delicate  test 
for  the  presence  of  oxalic  acid ;  which  it  will  detect  by  a  faint 
milkiness,  when  forming  only  -317^^7*^  part  of  a  solution  in 
water.  It  is,  besides,  free  from  objection,  if  we  take  care 
that  there  is  no  organic  matter  present,  in  the  solution  to 
which  it  is  added,  and  we  identify  the  precipitate  by  the 
chemical  characters  already  mentioned.  To  obtain  enough 
of  the  precipitate  for  this  purpose,  we  should  reserve  the 
larger  portion  of  the  liquid  to  be  analyzed  for  the  application 
of  this  test.  A  very  small  quantity  of  organic  matter  mixed 
with  oxalate  of  silver  destroys  the  property  of  detonation  by 
heat.     It  is  only  with  the  pure  oxalate  that  this  is  observed. 

The  application  of  the  nitrate  of  silver  in  this  case  confirmed, 
in  every  respect,  the  results  obtained  by  the  previous  use  of 
the  sulphate  of  lime  ;  and  although  no  quantitative  analysis 
was  made,  yet  it  was  easy  to  perceive,  from  the  small  por- 
tion of  the  contents  experimented  on,  and  the  abundance 
of  the  precipitates  obtained,  that  oxalic  acid  uncombined  was 
present,  in  large  quantity,  in  the  contents  of  the  stomach.  The 
copious  vomiting  during  life  had  not  been  sufficient  to  expel  it. 
One  other  point  remains  to  be  explained.  Knowing  the 
effect  of  oxalic  acid  on  the  red- colouring  matter  of  blood,  it 
was  suspected  that  the  peculiar  greenish-brown  colour  of  the 
contents  of  the  stomach  was  due  entirely  to  the  action  of  that 
acid  on  the  blood  effused  by  its  irritant  effect  on  the  mucous 
membrane  during  life.  The  colouring  matter,  which  was 
entirely  coagulated  by  boiling,  was  left  as  a  dark  brown  mass 
on  the  filter,  in  obtaining  the  liquid  for  analysis.  It  was 
collected,  and  boiled  in  liquor  jjotassae ;  in  which  it  was  soluble, 
without  leaving  any  residue.  The  solution  was  of  a  dark 
green  by  reflected,  and  of  a  deep  red  by  transmitted  light. 
As  this  is  exactly  tlie  effect  of  potash  on  coagulated  haema- 
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tosine,  it  is  reasonable  to  suppose  that  we  had,  in  the  residue 
left  on  filtration,  principally  altered  blood. 

The  contents  of  the  stomach,  according  to  this  analysis, 
therefore,  consisted  of  free  oxalic  acid,  altered  blood,  gelatin, 
and  mucus.  Dr.  Christison  has  shewn  that  oxalic  acid 
readily  dissolves  gelatin  ;  and  the  action  of  infusion  of  galls 
on  the  boiled  and  filtered  liquid  seems  to  shew  that  a  portion  of 
gelatin  was  actually  dissolved  in,  and  combined  with,  the  acid. 


It  will  be  observed,  in  this,  as  in  most  other  cases  of  poi- 
soning by  oxalic  acid,  that  there  is  a  very  imperfect  account 
of  the  symptoms  which  it  produces  before  destroying  life. 
The  operation  of  the  poison,  in  a  large  dose,  is  commonly  so 
rapid,  that  the  person  dies  before  medical  assistance  can  be 
procured.  Orfila  and  Devergie  lay  it  down,  that  violent 
burning  pain  is  felt  in  the  stomach  immediately  after  the 
poison  has  been  swallowed.  Tliis  was  certJiinly  not  the  case 
here ;  for  pain  and  vomiting  did  not  supervene  until  after  the 
lapse  of  five  minutes,  and  yet  the  dose  was  considerable. 
The  vomiting  continued  fis  usual  until  death,  but  was  not 
adequate  to  the  expulsion  of  the  whole  of  the  poison.  There 
was  the  same  coldness  of  the  skin,  with  clammy  perspiration, 
which  is  usually  observed  in  this  form  of  poisoning,  indicating 
a  mortal  impression  on  the  system ;  and  there  were,  in 
addition,  convulsive  fits,  which  are  not  so  commonly  observed. 
From  the  statement  of  the  deceased's  son,  res})i  ration  seems 
to  have  been  spasmo<lic  immediately  before  death;  for  he 
breathed  at  long  intervals,  by  deep-dmwn  sighs.  Tliere  does 
not  appnir  to  have  been  any  insensibility  until  just  before  he 
died.  H(!  tcH)k  leave  of  his  wife,  antl  seemed  to  have  tlie 
perfect  possession  of  his  senses. 

The  })eriod  at  which  deatli  took  place  was  about  the 
average  for  large  doses  of  oxalic  acid,  which  is  the  most 
rapidly  fatal  of  the  common  irritant  poisons.  Most  of  those 
who  have  taken  an  ounce  of  the  acid  have  died  within  half 
an  liour ;  and  the  greater  number  witiiin  from  ten  to  twenty 
minutes.  Although  the  deceased  liad  but  recently  brejik- 
fjist<'d,  yet  the  ])resence  of  the  food  in  the  stoniacli  did  not 
delay  the  apix^arance  or  faUvl  progress  of  the  syni|)toms. 

The  circumstances  under  which  a  person  who  has  swal- 
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lowed  oxalic  acid  dies,  are  so  well  marked,  and  so  peculiar,  as 
to  justify,  in  some  instances,  from  symptoms  alone,  an  infe- 
rence as  to  the  nature  of  the  poison,  and  the  cause  of  death. 
Such  is  the  opinion  of  Dr.  Christison ;  and  taking  the  case  as 
he  represents  it,  we  can  scarcely  hesitate  to  give  our  assent 
to  his  view.  He  obserA'es,  if  a  person  soon  after  swallowing 
a  solution  of  a  crystalline  substance,  having  a  strongly  acid 
taste,  be  attacked  with  a  burning  pain  in  the  throat  and 
stomach,  vomiting  of  bloody  matter,  imperceptible  pulse, 
and  excessive  languor,  and  die  in  half  an  hour,  or  twenty, 
fifteen  or  ten  minutes,  it  is  difficult  to  conceive  the  existence 
of  any  fallacy  which  can  interfere  with  the  conclusion,  that 
oxalic  acid  was  the  cause  of  death.  There  is,  certainly,  no 
disease  which  puts  on  the  same  characters,  or  destroys  life 
with' the  same  rapidity.  Notwitlistanding  tliis,  it  is  very 
doubtful  whether  a  Court  of  Law  would  act  upon  an  opinion 
derived  from  a  description  of  s^^inptoms  only.  It  would  most 
probably  presume  that  the  crj-stalline  substance  admi- 
nistered was  not  oxalic  acid ;  and  would  require  more  direct 
e\'idence  of  its  nature,  than  an  inference  from  the  symptoms 
produced  by  it  could  afford.  The  difficulty,  however,  is 
more  hypothetical  than  real ;  since,  if  the  case  demanded 
legal  investigation,  (and  assuredly  if  the  s>Tnptoms  were 
observed,  or  reported  to  any  individual,  it  must  fall  under 
the  observation  of  a  coroner's  jury,)  an  inspection  would  be 
ordered,  and  the  real  cause  of  death  most  probably  brought 
to  light  without  difficulty.  Wliether  the  cause  were  due  to 
poison  or  disease,  what  could  produce  death  from  a  state  of 
health  within  so  short  a  period,  without  leaving  the  most 
indubitable  traces  of  its  presence  or  operation  on  the  system.^ 
If  the  individual  has  been  long  dead,  and  the  account  of  the 
peculiar  symptoms  only  comes  to  light  when  there  can  be 
no  liope  of  discovering  proofs  of  the  operation  of  the  poison 
on  the  botly,  it  appears  to  me,  either  that  the  party  charged 
witli  the  crime  of  administering  poison  would  be  at  once 
acquitted;  or,  if  convicted,  the  conviction  would  not  take 
place  so  much  from  medical  opinion,  founded  on  a  description 
of  the  symptoms  under  which  the  deceased  died,  as  from 
moral  and  general  evidence  adduced  against  tlie  prisoner. 
The  most  that  a  medical  witness  could  say,  would  be,  that 
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poisoning  was  possible,  or  probable,  but  not  certain.  The 
greater  number  of  cases  of  poisoning  by  oxalic  acid  arise 
from  suicide,  and  therefore  present  no  difficulty  to  the  me- 
dical jurist. 

The  post-mortem  appearances,  in  this  case,  presented 
nothing  very  different  from  those  met  with  in  the  few 
reported  instances  of  death  from  this  poison  in  the  human 
subject.  Engorgement  of  the  lungs,  with  a  collapsed  state  of 
the  right  cavities  of  the  heart,  is  not,  I  believe,  commonly 
seen.  The  quantity  of  blood  present  on  the  left  side  would 
have  suggested  the  idea  of  death  from  syncope,  did  not  the 
spasmodic  breathing  preceding  death,  and  the  congestion  of 
the  lungs,  render  it  probable  that  death  was  here  caused  by 
asphyxia.  The  spinal  marrow  seems  to  have  been  indirectly 
affected  by  the  action  of  the  poison. 

The  most  striking  characters  of  poisoning  by  oxalic  acid 
were  found  in  the  stomach,  although  the  mucous  membrane 
presented  no  appearance  of  abrasion  or  inflammation  in  any 
part.  It  was  uniformly  pale,  as  was  also  that  of  the  oesopha- 
gus; but  there  were  slight  traces  of  inflammation  in  the 
duodenum  and  jejunum.  The  abrasion  of  the  lining  mem- 
brane of  the  oesophagus  was  most  probably  due  to  the  vio- 
lent efforts  at  vomiting :  the  continual  passage  of  the  contents 
of  the  stomach  up  and  down  tliis  tube,  might,  it  appears  to 
me,  have  sufficed  to  remove  portions  of  the  membrane  already 
acted  on,  and  softened,  by  the  acid.  Nor  is  it  easy  to  under- 
stand how  the  stomach  should  have  escaped  this  abrasion  of 
its  lining  membrane,  except  by  supposing  that  the  surface 
was  protected  from  the  direct  confcict  of  the  concentrated 
acid  by  the  quantity  of  blood  and  mucus  |K)uretl  out  on  its 
first  introduction.  The  mucous  coat  had  undoubtedly  been 
acted  on,  and  a  jwrtion  of  its  gelatin  dissolved ;  but  it  was 
merely  shrivelled  and  pale — there  was  no  a})|H'anince  of  loss 
of  substance.  The  contents  of  the  organ  wen^  such  as  are 
commonly  met  with ;  for  oxalic  acid  luis  a  remarkable  effect 
upon  effused  blocnl,  although  this  effect  is  common  to  it,  with 
the  tiirtiiric,  citric,  and  ac-etic  acids. 

The  blood  li;id  throughout  the  body  a  dark  colour.  How 
far  this  might  have  been  due  to  the  introduction  of  the  acid 
into  the  circulating  system,  it  is  difficult  to  conjecture :    for 
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although,  in  these  cases,  death  is  caused  most  probably  by- 
sympathy  between  the  mucous  membrane  of  the  stomach 
and  a  remote  organ — as  the  brain,  heart,  or  spinal  marrow — 
yet  tliis  is  no  objection  to  the  poison  being  absorbed  and 
conveyed  into  the  circulation.  The  colour  of  the  contents  of 
the  smaller  blood-vessels,  seen  ramifvang  on  the  membranes 
of  the  stomach  and  oesophagus,  appears  to  me  to  have  been 
owing  to  tlie  direct  action  of  the  poison  through  absorption ; 
for  the  same  appearance  was  presented  by  the  vessels  on  the 
muscular  coat,  where  tlie  mucous  lining  was  stripped  off. 
The  only  other  explanation  would  be,  that  the  acid  acted  on 
the  blood  contained  in  them,  by  imbibition  during  life,  or 
after  death.  That  oxalic  acid  does  enter  into  the  circulation, 
is  rendered  probable  by  a  singular  circumstance,  noticed  in  a 
case  referred  to  by  Dr.  Christison.  Some  leeches  were  applied 
to  the  abdomen  of  a  man  who  lived  several  hours  after  having 
swallowed  tliis  poison  in  a  diluted  state.  Soon  after  having 
bitten,  the  leeches,  although  healthy,  fell  off  dead ;  poisoned, 
as  we  may  presmne,  by  the  blood  which  tliey  had  drawn. 
There  is  certainly  no  reason  to  exclude  the  idea  of  oxalic 
acid  entering  into  the  blood ;  and  it  would  be  well,  in  future 
cases  of  poisoning  by  this  substance,  for  practitioners  to 
notice  the  state  of  the  blood,  and  compare  its  colour  with 
that  produced  by  the  direct  action  of  oxalic  acid  on  haemato- 
sine  dissolved  in  water. 

With  tliis  knowledge  of  the  action  of  oxalic  acid  on  the 
stomach,  it  must  appear  surprising  that  cases  should  have 
occurred  in  which  scarcely  any  post-mortem  changes  were 
observed.  Dr.  Christison  mentions  the  case  of  a  girl  who 
died  about  thirty  minutes  after  haN'ing  swallowed  an  ounce 
of  oxalic  acid,  in  whose  body,  on  inspection,  the  alimentary 
canal  presented  no  morbid  appearance  whatever.  I  have 
observed  tliis  absence  of  post-mortem  changes,  in  experimen- 
ting on  animals.  Half  a  drachm  of  crystallized  oxalic  acid, 
dissolved  in  a  small  quantity  of  water,  was  given  to  an  animal. 
There  was  almost  instantaneous  vomiting  of  a  frothv  matter, 
which  was  highly  acid ;  the  animal  seemed  to  suffer  great 
pain  in  the  abdomen ;  but  in  the  course  of  an  hour,  it  was 
found  in  a  state  of  stupor  and  insensibility,  which  did  not 
cease  until  it  died,  about  five  hours  after  the  administration 
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of  the  poison.  On  inspection,  the  surface  of  the  stomach, 
with  the  exception  of  a  sliglit  roseate  hue  towards  the  pylo- 
ric end,  presented  no  unnatural  appearance.  The  organ  con- 
tained a  quantity  of  mucus,  which  was  faintly  acid,  but  in 
which  oxalic  acid  could  not  be  detected.  The  poison  ap- 
peared to  have  been  effectually  discharged  by  vomiting. 

It  is  easy  to  understand,  that  the  action  of  the  poison  may 
be  much  modified,  when  it  is  considerably  diluted ;  but  this 
explanation  cannot  always  account  for  the  absence  of  post- 
mortem appearances ;  since,  in  this  experiment,  the  poison 
was  not  much  diluted ;  and  in  the  case  referred  to  by  Dr. 
Christison,  there  is  no  mention  made  of  the  poison  having 
been  taken  in  a  diluted  form. 


2.    SURVIVORSHIP  AFTER  EXTENSIVE  RUPTURE  OF  THE  DIAPHRAGM. 

The  following  case,  althougli  not  singular,  will  suggest 
many  important  considerations  to  those  interested  in  the 
practice  of  Medical  Jurisprudence. 

E.  L.,  aged  40,  a  sailor,  was  admitted  into  the  hospital, 
March  7,  1838,  under  the  care  of  Mr,  Morgan.  His  look  was 
healthy,  his  body  spare;  but  his  general  health  had  been 
always  pretty  good.  Six  months  previous  to  his  admission, 
he  had  fallen  on  the  deck  of  a  vessel,  from  a  great  height ;  in 
consequence  of  which,  his  ankle  was  severely  injured,  and 
his  ribs  were  fractured.  He  suffered  most  from  his  ankle : 
a  portion  of  bone  had  come  away,  and  it  had  continued  bad 
up  to  the  present  time.  Wlien  examined,  it  was  found  to  be 
ill  a  sloughy  state ;  and  for  this  he  was  admitted.  He  did  not 
complain  of  mucli  pain ;  liis  appetite?  was  good ;  and  his 
bowels  were  regular. 

After  his  admission,  the  state  of  liis  ankle  became  so  mucli 
worse,  that  amputJition  of  the  leg  was  deemed  advisable. 
The  operation  was  performed  on  the  2d  of  May,  about  two 
months  after  his  admission.  In  spite  of  the  greatest  care 
bestowed  upon  liis  case,  he  gradually  sank;  and  died  on  the 
4th  of  June,  after  having  been  in  the  hospital  about  three 
raontlis. 

Subsequently  to  the  operation,  his  chest  wtis  examined 
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several  times  vdth  the  stethoscope,  and  the  respiratory  mur- 
mur was  found  rather  deficient  at  the  apices  of  both  lungs ; 
but  still  there  was  nothing  remarkable  lq  the  sound  of  his 
voice,  nor  in  the  act  of  respiration  before  death.  The  chest, 
on  percussion,  gave  out  a  good  sound  everywhere,  except 
over  the  lower  part  of  the  left  lung.  The  deceased  stated, 
that  many  years  ago  he  had  met  with  an  accident,  by  wliich 
he  had  fractured  some  of  his  ribs  on  the  left  side. 

On  inspection,  the  ca\'it}.^  of  the  cranium  presented  nothing 
particular :  there  was  serous  effusion  on  the  pia  mater. 

When  the  chest  was  opened,  the  heart  was  obsei'\-ed  to  be 
small,  and  to  be  situated  rather  to  the  right  of  the  median 
line.      The  most  remarkable   and  unexpected  appearances 
were  seen  on  the  left  side  of  the  chest.     The  left  lung,  wliich 
was  much  contracted,  lay  superiorly,  and  behind.     Its  upper 
portion  was  pale,  doughy,  and  crepitant :  its  middle  portion, 
unusually  divided  from  the  rest,  was  pale,  soft,  and  com- 
pletely hepatized.     Inferiorly,  this  organ  was  of  a  dark  red 
colour,  empty,  and  compressed.     Tlie  cause  of  this  abnormal 
condition  now  became  ob^•ious.     Two  thirds  of  this  side,  or 
nearly  one  half  of  the  whole  ca\*ity  of  the  chest,  was  filled 
up  by  the  distended  stomach,  and  a  long  curve  of  the  arch  of 
the  colon.     These  parts,  which  had  protruded  through  an 
aperture  in  the  diaphragm,  were  covered  with  a  great  deal 
of  thin  omentum.    It  was  found,  on  further  examination,  that 
the  opening,  which  was  two- and-a- half  inches  in  extent,  was 
situated  in  the  muscular  part  of  the  diaphragm,  anteriorly, 
and  a  little  to  the  left  of  the  oesophageal  opening.     The  mar- 
gin of  the  aperture,  to  which  the  omentmn  was  in  one  or  two 
places   strongly  adherent,  was   opake,  yellowish,  firm,  and 
even.      The  cardia  was  just  within  the  opening,  and  the 
pylorus  also  posteriorly.     The  ascending  colon  ran  in  on  the 
right  side,  and  a  little    posteriorly ;    while  the   descending 
colon  ran  out  anteriorly.     The  bowel,  in  a  contracted  state, 
to  the  extent  of  about  twelve  inches,  was  folded  vertically,  on 
the  right  end  of  the  stomach,  which  was  much  distended 
with  air.     This  organ  contained  some  dark-coloured  liquid  : 
its  surface  was  reddened,  and  a  good  deal  softened.     It  was 
covered  externally,  in  great  part,  by  the  omentum.     The 
fifth  rib  had  been  fractured  near  its  middle,  and  the  broken 
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end  had  pierced  the  two  layers  of  pleura : — patches  of  fibrin 
were  found  on  the  lung.  The  omentum  adhered  to  the 
broken  rib  and  surrounding  parts.  The  tliird  rib  had  been 
fi-actured,  and  much  displaced.  The  fourth  and  sixth  ribs 
were  simply  broken,  and  united.  These  injuries  were  of  old 
standing.  Tlie  viscera  of  the  abdomen  presented  no  particu- 
lar appearances. 


Ruptures  of  the  diaphragm  have  in  general,  according  to 
M.  Devergie,  proved  speedily  fatal :  and  he  looks  upon  it  as 
extremely  rare  that  death  should  not  be  an  immediate  conse- 
quence of  this  injury.  He  refers  to  a  case,  however,  in 
which  it  was  supposed  that  the  individual  had  survived  a 
rupture  of  the  diaphragm  six  months.  There  was  some  am- 
biguity about  this  case,  since  the  man  had  met  with  a  second 
fall,  from  a  height  of  twenty  feet,  four  days  before  his  death ; 
and  it  is  not  quite  clear,  from  the  description,  whether  the 
injury  to  this  organ  had  been  caused  six  months,  or  four 
days,  before  death.  In  the  case  here  reported,  there  could  be 
nb  doubt  of  many  months  hav-ing  elapsed  since  the  injury. 
From  the  man's  statement,  he  must  liave  survived  tlie  only 
accident  which  could  have  produced  the  rupture,  at  least  nine 
months.  The  perfect  degree  of  cicatrization,  about  the  aper- 
ture, shewed  that  it  must  have  been  of  very  long  standing. 
But  there  is  another  important  circumstance  connected  with 
this  case.  We  find  it  stated  in  some  works,  that  when  rup- 
ture of  the  diaphragm  is  not  immediately  fatal,  the  injury 
has  always  been  indicated  by  well-marked  sym})toms  during 
life ;  and  some  have  even  gone  so  far,  as  to  say,  that  this 
accident  might  be  recognised  in  the  dead  body,  by  a  peculiar 
state  of  the  countenance.  The  symptoms  said  to  liave  been 
observed  during  life  were,  nausea,  vomiting,  greater  or  It^ss 
difficulty  of  breathing  ;  flattening  of  the  abdomen  ;  abnormal 
dilatation  of  the  cavity  of  the  chest,  contrasting  strongly 
with  Jhe  preceding  symptom ;  risus  sardonicus ;  and,  in  all 
cases,  a  perfect  impossibility  of  jH'rfomiing  any  act  rc(|uiring 
muscular  exertion*  Tliese  well-marked  characters  of  a  mortal 
lesion  have,  it  is  said,  always  been  present  {Devergie,  M^d 
Ug.  11.  198).    The  fallacy  of  looking  for  such  a  train  of 
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symptoms,  as  e\'idence  of  the  existence  of  this  injury,  is  well 
illustrated  by  the  case  before  us.  Probably  the  rupture,  and 
consequent  hernia,  were  about  as  extensive  as  we  commonly 
meet  with  in  these  accidents  to  the  diaphragm ;  but  there 
were  none  of  these  symptoms  present :  indeed,  tlie  discovery 
of  tlie  injury,  \s-ith  the  transposition  of  the  \-iscera  after 
death,  was  entirely  unexpected:  for  although  there  was 
reason  to  suspect  disease  of  the  lungs,  yet  there  was  no 
ground  to  suppose  that  the  diaphragm  had  been  lacerated,  or 
that  the  stomach  and  colon  were  in  the  cavity  of  the  chest 
At  the  time  of  his  admission,  the  man's  appetite  was  good, 
and  liis  bodily  functions  in  a  healthy  condition.  Had  it  not 
been  for  the  serious  injury  to  his  ankle,  it  is  doubtful  whether 
he  would  have  presented  himself  at  the  hospital,  since  this 
was  the  chief  source  of  complaint  :  besides,  this  alone 
appears  to  have  rendered  him  incapable  of  exerting  himself, 
or  of  performing  those  actions  which  it  has  been  pronounced 
impossible  for  persons  in  Ms  condition  to  perform. 


3.    OPEN  FOR.\MEN  0V.AJ.E. 

Among  the  questions  put  to  a  medical  witness  in  a  case  of 
infanticide,  we  sometimes  find  the  following : — How  long  has 
the  deceased  child  lived  after  its  birth  ?  Tliis  question  can 
seldom  be  answered  with  any  degree  of  precision,  from 
medical  facts  alone.  The  changes  which  take  place  in  the  skin, 
and  umbilical  cord,  of  the  li^-ing  child,  after  birth,  as  well  as 
the  changes  in  the  parts  peculiar  to  the  foetal  circulation,  at 
different  periods  from  birth,  have  been  closely  examined;  and, 
from  a  series  of  observations,  it  has  been  concluded,  that  the 
last-mentioned  changes  are  capable  of  occasionally  furnishing 
satisfactory  e^^dence  on  the  point  Among  these.  Prof  Berut, 
of  Vienna,  has  dwelt  particularly  on  the  period  of  closure  of  the 
foramen  ovale,  in  the  septum  of  the  auricles.  The  closure  of 
this  aperture  must  certainly  be  admitted  as  evidence  of  a  child 
ha\-ing  lived  after  birth ;  but  almost  daily  experience  shews 
us,  that  the  time  at  which  it  closes,  is  subject  to  very  great 
variation  :  it  is  doubtful  whether  we  are  even  in  a  condition 
to  fix  an  average  period.  Billard's  observations,  made  on 
89  cases,  have  entirely  deprived  this  change  of  all  value,  as 
a  sign  for  the  determination  of  the  survivorship  of  a  child. 

Vol.  hi.  b  b 
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Thus,  he  found  the  opening  entirely  closed — once  in  18  sub- 
jects of  one  day  old — four  times  in  22  subjects  of  two  days — 
three  times  in  22  subjects  of  three  days — twice  in  27  subjects 
of  four  days.  Hence  we  see  that  it  was  found  more  fre- 
quently closed  on  the  second  and  third  days — i.e.  in  |th  and  f  th 
of  the  cases — than  on  the  first  and  fourth  days — i.e.  in  ^S^ 
and  -jig^th  of  the  cases.  To  make  this  change  of  any  use,  as 
evidence  of  survivorship,  the  cases  of  its  closure  ought  to  in- 
crease, in  a  uniform  ratio,  in  proportion  to  the  period  wliich 
the  child  lives  after  it  is  bom  :  but  here  we  see,  that  it  was 
closed  twice  as  frequently  on  the  second  and  third  days,  as  on 
the  fourth.  The  examination  of  a  larger  number  of  cases  might 
probably  reverse  this  inference  ;  but,  in  the  mean  time,  we 
learn  that  we  are  destitute  of  all  certain  data  on  the  subject, 
and  that  we  have  no  means  of  distinguisliing  the  exception 
from  the  rule.  Probably  the  difference  in  the  period  of  closure 
depends  less  upon  the  time  which  the  child  survives  its  birth, 
than  upon  the  degree  of  perfection  to  which,  while  it  lives, 
the  functions  of  respiration  and  circulation  are  carried  on. 
These  functions  are  established  in  very  different  degrees, 
according  to  whether  a  child  be  mature  or  immature — 
whether  it  be  strong  or  weak,  healthy  or  diseased — whether 
it  have  been  born  rapidly  or  slowly :  and  thus  tlie  circmn- 
stances  which  may  influence  the  closure  of  the  foramen 
ovale  are,  in  reality,  so  numerous,  as  to  elude  all  attempts 
at  generalization  for  practical  pur])Oses. 

In  young  persons  and  adults  at  all  ages,  it  is  not  very  un- 
common to  find  tlie  foramen  ovale  open  to  a  greater  or  less 
extent ;  and  in  most  jiersons,  a  communication  might  be  arti- 
ficially established  by  the  employment  of  a  veiy  slight  force. 
According  to  Dr.  Handyside,  the  foramen  ovale  is  open  in 
one  adult  subject  out  of  eight ;  but  probably  this  statement 
refers  to  cases  in  which  the  valve  has  been  artificially, 
although  perhaps  inadvertently,  forced.  Among  the  cases 
rejwrtt^d  in  the  Inspection-Book,  during  the  present  year, 
there  are  two,  in  wliich  tliis  abnormal  condition  existed. 

A  woman,  aged  50,  was  admitted  February  27,  1838.  She 
died  three  weeks  after  her  admission,  from  disease  of  the 
uterus.     On  examining  her  btnly,  the  fonimen  ovale  of  the 
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heart  was  found  open.  There  does  not  appear  to  have  been 
any  thing  peculiar  in  her  general  health,  or  in  the  symptoms 
under  which  she  laboured  when  admitted,  to  create  a  suspi- 
cion of  the  foramen  ovale  being  still  pervious. 

The  second  case,  which  was  that  of  a  boy  aged  11,  fell 
imder  the  notice  of  Mr.  Key.  The  boy  was  observed  to  be 
singular  in  some  of  his  habits,  and  his  intellect  was  dull :  still, 
his  general  health  appears  to  have  been  pretty  good.  For  a 
few  days  before  his  death,  he  had  been  unwell,  and  his  lips 
were  observed  to  have  a  blueish  colour.  He  died  very  sud- 
denly, having  placed  his  hand  upon  his  heart,  and  cried  out 
just  before  death.  On  inspection,  the  heart  was  found  much 
distended,  particularly  the  right  ventricle.  The  foramen 
ovale  formed  a  circular  opening  about  half  an  inch  in  dia- 
meter. There  was  scarcely  a  trace  of  vahnilar  arrang:ement- 
The  pulmonarj'^  artery  was  small,  and  the  left  ventricle  less 
developed  than  the  right. 

These  cases  only  confirm  what  was  before  well  known; 
namely,  that  life  after  birth  is  not  incompatible  with  tliis 
aperture  remaining  pervious.  It  is  not  easy  to  assign  a  rea- 
son for  the  occurrence  of  this  abnormal  condition  in  persons 
who  have  thus  lived  many  years ;  but  the  fact  seems  to  prove, 
that,  in  some  constitutions,  the  aeration  of  a  portion  only  of 
the  blood  is  sufficient  for  the  support  of  existence. 
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SOME    OBSERVATIONS 

ON 

THE  CAUSES   OF  STRANGULATION 

IN 

HERNIA, 

AND  ON  THE  CAUSES  OF  DEATH: 

AND  ALSO  ON 
THE  RULES  OF  TREATMENT  WHICH  SUCH  CONSIDERATIONS  ENFORCE. 

BY  T.  WILKINSON  KING. 


Ihere  are  some  opinions  on  the  nature  and  treatment  of 
strangulated  hernia  which  appear  to  me  not  to  have  re- 
ceived from  authors  the  attention  they  deserve.  Perhaps 
however,  in  practice,  tlie  opinions  of  which  I  speak  may 
sometimes  have  an  influence ;  that  is  to  say,  the  experience 
of  a  few  surgeons  may  be  in  advance  of  tliat  of  tlie  autliors 
on  the  subject  in  question.  This  would  form  the  best  reason 
for  publishing  these  observations ;  and  I  proceed  to  unfold 
them,  as  briefly  as  I  am  able. 

Most  hernifs  eiht  for  years,  before  they  become  subject  to 
dangerous  strangulation.  This,  I  think,  is  a  fact  mucli  more 
remarkable  than  it  has  been  hitherto  thought :  juid  when  we 
ask,  Why  does  a  rupture  continue  liable  to  so  many  acci- 
dents, reducible  or  irreducible,  with  or  without  a  truss,  or 
with  a  l)ad  truss,  for  so  long  a  period,  and  at  such  a  time  of 
life,  and  then  become  obstructed,  often  without  evident  cause  ? 
we  are  naturally  U^l  to  the  reply : — Surely  some  insidious 
change,  some  diminution  of  the  sac's  mouth,  or  some  jxx'uliar 
state  of  the  ])rotrusion  or  of  the  individual,  must  l>e  the 
ejiii'^f'  <.r^i,..i.  sf'rions  <rcn»'r;il  nltri'Mtions. 
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The  following  Table  contains  evidence  on  which  this  posi- 
tion is  founded.  It  has  been  carefully  made  by  Mr.  W.  H. 
King.  It  may  be  regarded  as  a  just  abstract  of  all  the  most 
complete  cases  which  the  authorities  quoted  have  furnished ; 
since  every  case  in  the  books  referred  to,  that  did  not  contain 
the  necessary  statements,  has  not  been  thought  worthy  of 
notice. 
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TABLE    OF   CASES    OF   HERNIA, 

TO  ILLUSTRATE  THEIR  DURATION  AND  TERMINATION. 


Authority.  Page.        Sex.         Age.  Kind,  Duration.  Treatnunl.  Remit. 

1.  Key* 15..  Female  ..  50  ..   Femoral  ..  Old  ..  Operation  ..       Fatal 

2.  16..  Male      ..  29   ..  Scrotal  ..  —  ..       ..        

3.  17..     ..  60  ..  Inguinal  ..      44  years       •  •  Rct"™ed  j  ..j^*'^^j=y^^ 

4.  18..     ..  55   ,.      ..      25    —         ..   Operation   ..       Fatal. 

5.  19..  Female  ..  58   ..  Umbilical  ..       10—         ..       

C.  54 . .    . .  45  . .  In  groin  . .  4  &  more  —   . .       . .        

7.  70..    ..  48  ..  Inleft—  ..       14    —        ..       ..       

8.  123..    ..   32  ..  Inguinal  ..         5    —         ..       

9.  129..    ..  44  ..  In  groin  ..  Old  ..       ..  Recovered 

10.  134..  Female..  61   ..Femoral  {Ky*S|       ••        

11.  138..    ..  50  ..      ..   Sereralyra.    ..       

12.  151..    ..  67   ..  Umbilical  ..  42  —     . .       

,  „  nn       x«  1  KA    <  Large  con-  Omentum     )  „  .  , 

13-  22..  Male      •  •  50    J  *^^;^1  ..      ^^^^^      J        ..       Fatal. 

14.  Scarpa t 156..  Male      ..  50   ..  Inguinal  ..  Old         ..       ..  RecoTcred. 

15.  157 . .  Woman Femoral  . .      24  years      . .      . .       Fatal. 

16.  161..  Male      ..  20  ..  Inguinal  ..       15    —         ..       

17.  171..    ..  60  ..     ..  From  infancy  ..       

18.  190..    ..  50  ..   Scrotal  ..    From  youth    ..       ..  Recovered. 

19.  209..  Man      ..Young..     ..  Old  ..       ..        

20.  214..    ..60..     ..      20ycars      ..      

21.  223..    ..  30  ..  Inguinal  ..  Old  ..     Unaided     j  ^^J^^^*^^ 

22.  231..    ..  29  ..  Scrotal  ..      15  years      ..  Operation  ..Recovered. 

23. 232..    ..25..     ..        8    —  

24.  334..    ..  35   ..  Inguinal  ..       17     -         ..    Unaid«l     J    ^^h^!^ 

25.  345..    ..  25  ,.     ..        3    —        ..  Operation  ..  Recovered. 

26.  383..  Female  ..  50  ..  Umbilical  ..      14    —  ••       Vutal. 

•  A  Memoir  on  the  Advontaffr*  and  PracUoataUlty  of  DIvkUnR  the  Stricture  In  Strmgnlafl  Hamla  on  Uae 
OntaUe  ot  Ibe  Sac,  by  C.  A.  Key. 

i  A  TreatlM  on  Hernia,  by  A.  Scarpa  i  tnuulatad  by  J.  H.  WUIiart.  *  Siinburgti.  1814. 
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Authority.  Page. 

27.  Scarpa 385.. 

28.  424.. 

29.  433. 

30.  Laukence  *..209. 
31. 250.. 

32.  274,. 

33.  arA.CooPER,>   „- 

PartLt      5   **"•• 

34. 46.. 

35. 53.. 

36.  >  25 

Partn.        5    ^^• 

37.  32., 

38.  33. 

39. 47., 

40.  51., 

41.  55. 

42.  WlLMER* 44., 

43.  Hey^ 166. 

44. ..174. 

45.  181. 

46.  188. 

47.  PoTTii 289. 

48.  292. 

49.  295. 

50.  338. 

51.  343. 

52.  Guy's  Clinicai}  qq 

Books  ^        $""• 

53.  98. 


Sex. 

Jge. 

Kind. 

Duration. 

Treatment . 

RfftiU. 

Female 

..  18  .. 

Umbilical  . . 

From  birth     . 

.    Operation 

. .  Recovered 

..  14  .. 
..  56   .. 
..  50  .. 

•• 

Old 
Manj-  years    . 

Male 

Inguinal     . . 

. .       Fatal. 

Female 

. .  60  .. 

Umbilical   . . 

23     —      . 

..48   .. 

Crural 

Some  years    . 

. .  Recovered. 

Male 

..  60  .. 

Scrotal 

20    —      . 

Female 

..  68  .. 

Ventral      . . 

Old 

. .       Fatal. 

Male 

..  20  .. 

Scrotal 

From  a  child  . 

. .  Recovered. 

Female 

..   59  .. 

Crural 

20  years      . 

.   50   .. 



12    — 

Fatal. 

..   45  .. 

Old 

..  64  .. 

Many  years    . 

. .  Recovered. 

..   44  .. 

Umbilical  . . 

Old 

. ,  52   . . 



Old 

Male 

..  22   .. 

Scrotal 

Many  years    . 

..  40   .. 

Femoral     . . 

6     —      . 

..   37   .. 

Inguinal     . . 

Many  — 

. .       Fatal. 

..  34  .. 

Scrotal 

Some  — 

. .  Recovered. 

..  61  .. 

..   30  . 

..  40   .. 

.     

Several  —      . 

Fatal. 

,  Inguinal     . . 

—     — 

..  36  .. 

Scrotal 

Old 

..  54  .. 



From  a  child  . 

about  40 



Old 

i  Cored  by 
I     slough. 

Female 

..   50   .. 

,  Umbilical  . . 

15  years 

. .  Recovered. 

..  45   . 

.  Femoral     . 

.  Rt.l2.Leftl0. 

Fatal. 

•  A  Treatise  on  Raptures,  by  W.  Laurence.  2d  Ed.  181U. 

t  Anatomy  and  Surgical  Treatment  of  Abdominal  Hemlai  In  Two  Pans.    EdiL  1. 
I  Practical  Observations  on  Hernia,  by  B.  Wilmer.  of  Coventry.    iMndon,  1788. 
S  Practical  Observations  in  Surgery,  by  W.  Hey.  3d  Ed.  1814. 
t  The  Chirurgical  Works  of  P.  Pott,  edited  by  J.  Earle,  1790,  in  3  Vols.    Vol.  III. 
f  The  MS.  Volumes  of  the  Guy's  Clinical  Report  Society— Surgeons'  Patients,  Female,  Vol.  I 
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AuOkorily. 

Page. 

Sex. 

Age. 

Kind. 

Duration. 

Trtatment.            RetuU. 

54.  Guy's  Clini- 
cal Books 

|264. 

Female  . 

.  45  . 

.  Umbilical 

13  years 

.  Operation   . .      Fatal. 

55.  

..275 

.  79 

.      

..      20    — 

. .  Recovered. 

56 

..278. 

.  60  . 

. .      25    — 

..       Fatal. 

57 

..286. 

.  70  . 

.   Femoral 

.      30    — 

68.  * 

..102. 

.  Male    . 

.  67  . 

.  Inguinal     . 

.Rt.l8.  Left26. 

.  Returned    ..^E°^^»«' 
(    fatal. 

59 

.298. 

.  41   . 

.  Scrotal 

7  years 

.  Operation  ..  Recovered. 

60 

..     3. 
|371. 

.  67   . 
.  33  . 

.  Ingoinal 

.     12    — 

.  From  infancy  . 

Fatal. 

(Jl.  Med.Gazette, 
Vol.1. 

. .  Recovered. 

62. 

..704. 

Female  . 

.  45  . 

.  Femoral 

.  Several  years  . 

63. 

..449. 

.  72  . 

.   Inguinal 

. .  More  than  30  . 

. .       Fatal. 

64. 

..  67. 

Male      . 

.  25  . 

.  Scrotal 

.  From  infancy  . 

65. 

..   92. 

.  22  . 

.     

From  childhood. 

. .  Recovered. 

66. 

..323. 

.  40  . 

.  Inguinal 

.  Several  years  , 

67.            Vol.11. 

..270. 

.  Female 

.  40  . 

.  Femoral 

5    —     . 

68.  . . 

..606. 

.  Male 

.  68  . 

.  Scrotal 

Many  —     . 

69. 

..619. 

Female 

.  70  . 

.  Femoral 

Old 

70.  . . 

..797. 

Male      . 

.   60  . 

.  Rt.  groin 

14  years 

71.  ARNAUDf.. 

.356. 

.  65  . 

.  Inguinal 

.      30    — 

.       .. 

72.             

..371. 
.408. 

.  38  . 
.  18   . 

.  Scrotal 
.  Inguinal 

. .  From  15  to  25  . 
.    From  birth     . 

73 

74.  MS.  Vol.  U. 

.128.. 

.  53  . 

25  years 

.    Returned  . .       

75.  Vol.1.. 

..  97. 

Female  . 

.  66  . 

.  Femoral 

Sudden 

.  Operation  . .       Fatal. 

76.  Sr  A.Cooper 
Part  L 

\  33. 

.  60   . 

.   Crural 

14  days 

1  Mortified  spontaneoaaly, 
'  \      and  hcsJcd  quite. 

77.  Part  11 

..   15. 

.  41   . 

Old 

Not  returned..  Fatal. 

78 

..  46. 

.  60  . 

.   Umbilical 

. .      30  years      . 

•{%^-|^F"' 

79 

.,  46. 

.  Male 

.  60  . 
.  50  . 

.  Inguinal 

.      20    — 

,    Some  years    . 

.    Unaided    ..       Fatal. 

80.  Arnaud  . . . 

..387. 

^Retun.ed.«cj   p„^, 

81.  Med.Gaxette 

J484. 

.  47   . 

.  Scrotal 

20    —      . 

Vol.1. 

82.  

..647. 

.  mid. . 

, .  20,  or  many  yrs. 

.    Kicko«l,  returned,  f«Ul 

•  Tho  MS.  VolumM  Of  the  Ouy'i  Clinical  Report  Soclety-SurKioriK-  I'Hii.nu,  Mni.'.  Vol.  I. 

f  A  DtMCTtatlon  on  Hernias  kt.    London,  1748.    Tnuulated. 

\  MS.  Vodann  of  data  In  Ou/i  HotplUI,  by  Mr.  Henry  Halts,  m  n  \ 
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AuVutrity.  Page.        Sex.  Age.  Kind.  Duration.  Treatment.  Retult. 

83.  GcY'sC/ini-),,.        xf  i  c,  r      •    i  -.n  D  ^      rFatalfrom 

cal  Book-     V  Male    ..  67   ..    Inguinal    ..      30  years       ..    Returned      i    another 

^  (     cause. 

84.  Med.Gazette, }  -.„-  „-  rr.      •_    ^    j       t,  ,        „ 

VoL  L  \        ■  ■    ■  •  •  •     •  •  "°™  boyhood  . .   Returned  . .  Recovered. 

83.  481..    ..  47  ..      Scrotal     ..       15  rears       ..    Returned   ..        

86.  Key  60. .  Female  . .  46  . .   Rt.  groin  . .        7    —  

''•^S^^Srl^n.-Male      ..53..    Scrotal    ..         4    -       ..    { ?£?™^  |  Recovered. 

88.  Scarpa 300..    . .  22  . .  Congenitel    .  ^  Gangrenous,  ^       Quite 

^  (      opened      5  successful. 

89.  — 348..    —     ..20..       _       \     Notquite     ?  (  ^^    l       F^^' 

^       recent       ^  j    ^  ^^^^    j    very  late. 

90.  361 . .    . .   26  <  reproduced  by  (  From  infency  . .       .  .       Fatal. 

C  great  strain    ) 

91.  Lacrexce  ...  42..    ..  30  ..Congenital..      Adherent      ..       ..        

(    Operation  \     „ 

92.  272..    ..22..     Scrotal )    (artificial    <     ^^7^ 

(anus)       5    «^P^^*^- 

93.  433..    ..   24   ..Congenital..       12  years       ..Operation   ..Recovered. 

94.  WiLMER 12 . .  . .   45  . .       , .  From  a  child  . .       . .        

^'-  ^^   ■ 219.  _  ..   16{fou„^^|ver,recent   ..   Returned  ..  -^ 

5^-  * 219..  ..   17   ..Congenital..          1  year        ..  Operation..  Fatal 

^'^■'PoTt 308..  ..47..       ..  From  infancy  ..   Returned   ..  Success. 

98- 321..    ..17..       ..       ..Operation..       

99.  Med.Gazetie.l^^a 

VoL  I.         ^739..   ..  14  ..       ..      10  years      ..       ..       

100.— Vol.n...607..    —    ..42..       _      ••!'^e;[^°^?i'(Si^}        _ 

'        ^  '  (    anus)       ) 

*  This  is  the  same  cue  as  the  preceding,  with  the  interval  of  1  year. 
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We  have  here  the  abstract  of  100  cases  of  hernia  which 
required  surgical  aid,  on  account  of  urgent  symptoms  *. 

In    2  cases,  the  duration  is  not  mentioned. 

.  .    3  or  4  cases  we  might  determine,  at  once,  that  acute  strangulation 

was  the  marked  condition. 
.  .  15  cases,  the  hernia  is  said  to  be  "  old." 
.  .  18  cases of  "  some,  several,  or  many  years'," 

duration,  or  to  be  "  adherent  in  the  sac." 
.  .  46  cases,  the  duration  is  defined  in  years ;  and  the  mean  for  the 

whole  of  these  is  about  18  years.     The  minimum,  about  4 ;  and 

the  maximum,  44  years. 
.  .  15  cases,  the  duration  may  be  inferred  witliin  a  year  or  two :  and 

the  mean  for  these  I  make  to  be  25  years.     The  maximum 

near  60. 

100 

*  Mr.  King  has  revised  the  proof  of  this  Table  with  each  case  of  the  authors 
before  him  ;  and  I  myself  have  taken  much  pains  to  render  it  clear  and  accurate. 

The  Table  itself  will  be  regarded  as  a  Note  or  Appendix.  I  have  therefore 
thought  it  well  to  arrange  as  notes  most  of  the  deductions  which  only  illustrate 
my  arguments ;  though,  in  themselves,  I  cannot  but  consider  them  as  im- 
portant. 

It  is  a  notable  circumstance,  that  all  the  authors  quoted,  should  furnish 
no  more  tolerably  complete  cases — in  all,  about  70.  No  other  cases  have  been 
excluded  from  this  Table,  than  such  as  were  too  incomplete,  or  altogether  un- 
usual illustrations  of  hernia.  Of  course,  it  would  have  been  easy  to  have  in- 
creased the  Table  greatly,  by  a  free  use  of  the  public  journals,  if  it  had 
appeared  well  to  do  so. 

From  the  above  Table  we  obtain  a  tolerable  approximation  to  the  ages  of 
commencement,  in  58  cases. 

First,  2  umbilical  occurred  at  birth,  and  one  inguinal. 

Secondly,  inguinal  hernia)  alone  are  found  occurring,  at  all  periods,  up  to  the 
24th  year,  to  the  amount  of  21,  or  (with  the  preceding  one)  22. 

At  25,  1  umbilical  occurs. 

At  27  and  28,  3  inguinal  occur. 

At  30  and  32,  2  inguinal,  and  2  umbilical. 

At  34,  1  inguinal,  3  femoral  herniro  (no  femoral  before  this). 

From  35  to  40  inclusive,  fi  inguinal,  5  femoral,  and  5  umbilical. 

^  ^   Tims,  up  to  the  32d  year,  one  hernia  commences  for 

At  45,  1  Ingumal    /  ^^^,^    ^^^^^  ^^^  ^^^  ^  umbilical  to  27  inguinal. 

—  46,  1  femoral     I  ..      -  :„._:_„i 
Aa  \        Ki-     il     From  34  to  40,  i.e.  in  7  years,     1     7  ingumal, 

—  48,  1  umbdical  '  I     8  femoral, 

—  49,  1  inguinal    (  there  commence  >     ,^  ^^yiical. 
-55,1    ^    ooinall. 

—  59,  1  umbilical  I       After    tliis,  again,  we   find    beginning  1  for  each 

^  year,  to  above  55. 
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Hence,  of  61  cases,  the  mean  duration  is  about  20  years; 
and  of  33  cases  more,  we  may  say  they  were  indefinitely  old : 
so  that  94,  out  of  98,  were  in  various  degrees  "old."  t 

This  statement  of  the  duration  of  hemiae  before  they 
become  seriously  urgent  might  admit  of  more  abundant  proof; 
but  the  kind  of  testimony  can,  I  think,  hardly  be  more 
distinct  or  certain. 

I  may  safely  confess,  that,  even  allowing  the  averages  I  have 
drawn  may,  by  possibility,  be  somewhat  too  high,  the  Table 
above  has  certainly  surprised  me ;  notwithstanding  I  had  years 
ago  made  use  of  the  ai^ument,  when,  as  is  common  among 
the  pupUs,  the  anxious  topic  of  a  dangerous  hernia  came 
under  consideration. 

I  am  tempted  to  suppose  that  different  records  might  shew 
a  larger  proportion  of  simply  acute  cases ;  but  the  accoimt  of 
these  ought  not  to  affect  our  consideration  of  the  protracted 
case.     The  Table,  however,  indicates  tlie  kind  of  cases  liable 

+  The  actual  ages  of  the  individuals,  when  their  hemise  demanded  sui^cal 
assistance,  will  give  some  additional  light  on  this  point. 
From    Hyears  to  20  inclusive,    1 0  required  aid. 
21     ..     26     ...     10     ...     . 
10      .     .     . 
10     ...     . 
30     ...     . 
14     ...     . 
12     ...     . 
1 
3  undefined. 


27 
37 
43 
57 
62 
At .  .79 


36 

42 
56 
61 
72 


100 


We  may  say,  that  23  cases  occurred  between  40  and  50,  and 

28 50  and  60,  or 

more  strictly  .    .51 40  and  60  inclusive  : 

yet,  still,  some  inaccuracy  depends  on  the  too  free  use  of  round  numbers, 
in  nearly  all  the  authors :  the  ages  of  40,  45,  and  60,  for  instance,  occurring 
with  a  rather  disproportionate  frequency. 

15  cases  occurred  after  the  60th  year. 

78 the  35th  year,  including  one  middle-aged. 

21       ....     before  the  35th  year     ....     said  to  be  young. 
One  was  middle-aged,  and  one  young  :  in  addition,  one  had  no  age  named. 
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to  early  strangulation ;  and  I  do  not  see  any  great  reason  to 
distrust  the  proportions  of  cases  which  it  affords,  at  least  in 
relation  to  surgery  *. 

Occasionally,  doubtless,  any  kind  of  hernia,  suddenly  pro- 
duced— some  femoral  herniae  more  particularly,  and  a  still 
larger  proportion  of  congenital  inguinal  herniae — are  liable 
to  immediate  or  early  strangulation,  in  consequence  of  the 
straitness  of  the  stricture;  but  it  can  scarcely  be  thus  with 
long-existing  protrusions.  Can  we  suppose,  that  the  neck  of 
the  hernial  sac  grows  narrower  with  increasing  years  ;  or  that 
muscular  influence,  towards  constriction,  advances  after  five 
and  tliirty  ?  Certainly  not.  The  hernia  increases  with  time ; 
and  the  neck  enlarges,  though  more  slowly,  still  in  some 
pretty  constant  proportion  to  the  size  of  the  protrusion.  How 
does  it  arise,  then,  that  the  danger  of  strangulation  augments 
as  the  hernia  grows  old,  and  the  fatal  results  of  the  accident 
follow  the  same  scale  .^  The  answer  I  propose  arises  out 
of  the  comparison  of  the  case  in  question  with  that  of  a  re- 
cent hernia ;  or  a  small  one  in  a  state  of  acute  strangulation, 
or  an  inflammatory  strangulation,  as  it  has  justly  been  de- 
signated. 

In  the  first,  the  process  is  comparatively  slow,  both  in  the 
onset  and  progress,  and  without  healthy  tendency ;  while  in 
the  last,  however  sudden  the  accession,  and  violent  the  action 
about  the  constriction,  and  however  severe  the  inflammation, 
the  results  or  products  are  mainly  characteristics  of  natural 
reparative  effort ;  though  under  by  far  the  most  disadvan- 
tageous circumstances,  as  relate  to  the  narrowness  of  the 
stricture,  and  also  the  severity  of  spasm,  if  such  can  at  any 
time  exist.     Tlie  increasing  liability  of  lieniise  to  become 

*  Amonf;  these  cases,  we  have  39  females  to  fi  1  males. 
....  the  females  .     .     .21  had  femoral  hernia. 

1.5  .  .  umbilical. 

'2  .   .  inguinal. 

1  .  .  ventral. 

m;il(!<  '_'      .  femoral. 

I  i         (ongcnital,  at  tlie  feWMt. 

Ii*  .  .  inguinal  or  scrotal ;  and  of  these,  one 

or  two  may  have  been  congenital. 
Ttic  congenital  cases,  and  the  femoral,  acom  to  include  the  mott  acute  affections. 
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strangulated  as  they  become  old  seems,  then,  to  find  its  ex- 
planation in  tliis.  With  sound  health,  an  incarcerated  bowel 
or  epiploon  resists  alike  constriction  and  turgescence;  and 
one  occasionally  protruded  is  for  years  readily  returned,  not- 
withstanding various  toils,  and  perhaps  excesses,  not  unmixed 
often  with  great  negligence.  But  with  a  certain  decline  of 
vigour  and  healtli,  and  most  commonly  with  a  manifest  de- 
terioration of  the  great  depurative  organs  of  the  body,  the 
case  is  altered.  The  part  protrudes  once  more :  and  now, 
whatever  part  it  may  be,  its  own  turgescence  seems  to 
.strangle  it,  and  all  tlie  products  of  inflammation  are  of  a 
deleterious  or  fatal  kind :  its  course  is  happily  slow ;  but  a 
genuine  organizable  fibrin,  a  natural  ulcerative  absorption,  or 
even  fair  pus,  are  sought  in  vain:  a  tendency  to  decompo- 
sition is  the  only  imiform  character;  delayed,  however,  in 
proportion  to  the  wideness  of  the  sac's  mouth.  I  have  knovm 
such  a  hernia  exposed,  and  returned,  without  dilating  the 
neck  of  the  sac ;  and  I  have  seen  a  surgeon  of  experience  cut 
down  upon  and  return  a  red  bowel,  without  any  suspicion  at 
the  moment ;  though  it  was  manifest  to  several  around  that 
the  fluid  of  the  sac  was  highly  offensive  to  the  smell.  Tlie 
imhealthy  aspect  of  the  wound  after  operations  for  hernia,  if 
duly  considered,  cannot  but  indicate  a  general  condition  *  ini- 
mical to  restorative  or  preservative  actions. 

There  is,  doubtless,  one  other  reason  why  hemia?  take  some 
time  to  become  strangulated ;  and  Sir  C.  Bell  adverts  very 
definitely  to  this,  in  "  TTie  Institutes  of  Surgerv'  t "  : — 
"  When  the  intestine  is  protruded  into  a  narrow  passage, 
there  is  nothing  to  prevent  its  being  withdrawn  on  tlie  next 
peristaltic  convolution  of  the  gut  It  is  when  it  escapes  from 
the  narrowness  of  the  aperture,  that  it  swells  up,  and  cannot 
be  withdrawn.  It  is  this  escape  from  pressure  which  should 
chiefly  attract  your  attention  :  it  explains  every  tiling."  That 
it  explains  every  thing,  however,  is  too  much  to  afl&rm  ;  for  it 

*  Let  me  contract  with  this  a  case  which  I  well  remember.  A  young  man 
had  a  large  scrotal  hernia  ripped  open  :  tliis  was  first  sewn  up  with  a  continued 
suture,  and  then  reduced  by  taxis.  He  died  in  a  few  hours,  from  the  severity 
of  other  injuries  ;  but  the  wound  was  already  firmly  united  by  adliesive  matter, 
without  any  other  effusion. 

t  Vol.  II.  page  24. 
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is  manifest  that  the  escape  from  pressure,  and  the  bulbous 
dilatation  of  the  protrusion,  may  recur  or  persist  for  years 
prior  to  strangulation.  We  may,  once  for  all,  admit  that, 
caeteris  paribus,  the  severity  or  rather  rapidity  of  the  disorder 
will  be  in  proportion  to  the  narrowness  of  the  stricture  ;  and 
we  have  neither  desire  nor  occasion  to  reason  against  the 
mischievous  consequences  of  various  concomitant  states  and 
actions,  as  the  distention  and  irritation  in  the  bowel  above 
the  stricture,  &c. :  but  we  have  now  only  to  maintain  and 
illustrate  the  circumstances  which  belong  peculiarly  to  the 
old  hernia  in  its  strangulation ;  and  which  may  operate  in  the 
majority  of  cases,  though  in  various  degrees ;  but  wliicli  may, 
in  a  rare  case  (as  in  an  old  hernia  with  a  narrow  neck,  and 
long,  perhaps,  very  carefully  confined  by  a  truss),  give  place, 
in  appearance  rather  than  in  reality,  to  the  state  of  a  simple 
acute  inflammatory  stricture. 

I  shall  have  to  advert  to  the  facts  which  shew  that  the  heart 
and  arteries,  and  great  glands,  become  disordered  prior  to  the 
strangulation  in  old  herniae:  but  I  am  first  desirous  to  expose 
the  nature  of  the  fatal  sequel  in  these  cases,  as  furnisliing  one 
of  the  best  indications  of  the  corporeal  condition,  as  well  as 
of  the  remedial  requisitions. 

The  causes  of  death  might,  with  a  good  deal  of  labour,  be 
very  well  explained,  by  reference  to  many  combined  authori- 
ties, but  not  without  much  more  extensive  quotation  and  jxir- 
tial  discussions  than  I  can  here  enter  upon  with  satisfaction. 
I  propose  myself  to  give  a  very  hasty  account,  from  resources 
within  my  own  reach;  as  I  seek  rather  to  add  to,  than  repeat, 
the  views  that  have  been  advanced. 

I  have  before  me  unpublished  records,  more  or  less  com- 
plete, of  above  forty  fafcil  cases  of  hernia.  The  majority  are 
connected  with  my  own  experience,  with  regartl  to  the  cases 
themselves,  or  the  inspections,  or  the  specimens  removed;  and 
many  more  liave  much  liigher  authorities.  From  all  tliese, 
the  main  uniform  fact  which  I  would  deduce  relates  to  the 
extent  and  irreparable  nature  of  tlu;  peritoneal  inflanmiatioii. 
I  avail  myself  of  a  brief  summary  of  the  most  clear  and  com- 
plete of  thes(N  chiefly  to  estjvblisli  this  y>o'mt.  In  tlie  majority 
of  instances,  if  the  patient  did  not  die  of  iK'ritonitis,  I  do  not 
know  what  could  have  been  the  fatal  cause. 
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A  TABULAR  VIEW  OF  THIRTT-EIGHT  FATAL  CASES  OF  HERXIA,  TO  ILLUSTRATE 
THE  CAUSES  OF  DEATH,  &C. 

In    1,  the  hernia  was  reduced  by  taxis :  death  by  peritonitis  :  the  gut  red. 

I* peritonitis  ?  . .  recovering. 

I sac  and  all,  the  stricture  remaining. 

1 returned  by  operation 

3 was  not  returned :  no  operation  :  no  gangrene :  peritonitis. 

6 was  returned  by  taxis,  but  ruptured :  death  by  peritonitis. 

1-2 operation :    peritonitis  :    the  portions  va- 
riously dark. 

4 gangrene  extensive. 

S was  exposed :    not  returned :    artificial  anus,  or  the  like : 

death  by  peritonitis. 

I was  returned :  the  omentum  divided :  death  by  internal 

/uemorrhage. 

*  This  case  is"  detailed  that  the  reader  may  judge  for  himself:  the  re- 
cord is  by  Dr.  Hodgkin. 

"  EuzABETH  Nichols,  a  patient  of  Mr.  !Moi^an's,  in  Chapel  Ward,  was  ad- 
mitted, two  weeks  before  her  death,  in  consequence  of  strangulated  hernia. 
An  operation  was  performed ;  and  for  some  time  the  patient  appeared  to  be 
doing  well.  The  progress  of  the  wound  was  quite  satisfactory.  There  was 
some  tenderness  of  the  abdomen  ;  for  which  only  a  few  leeches  were  considered 
necessary-.  The  wounds  produced  by  their  bites  shewed  some  disposition  to 
gangrene.  Almost  the  whole  of  the  right  arm  was  attacked  with  erj-sipelatous 
inflammation,  about  three  days  before  death.  The  stomach  became  very  irri- 
table, rejecting  almost  every  thing  taken  into  it  The  pulse,  though  sharp 
and  frequent,  was  weak.  The  natural  disposition  of  the  patient  was  extremely 
irritable.     The  body  was  examined  on  the  second  day  after  death. 

"  Head. — The  vessels  of  the  brain  were  loaded  with  blood,  but  more  so  on 
one  side  than  the  other. 

"  The  lungs  were  remarkably  free  from  adhesions,  and  their  structure  ap- 
peared healthy.  There  was  one  small  old  cretaceous  cell  in  the  left :  a  good 
deal  of  cadaveric  infiltration  posteriorly  in  both. 

"  The  heart  wjis  very  small,  but  apparently  healthy. 

"  The  blood-vessels  in  different  parts  of  the  peritonea]  coat  of  the  intestines 
were  minutely  injected,  but  there  did  not  appear  to  have  been  any  inflamma- 
tory efiusaon. 

"  A  portion  of  small  intestine,  of  about  2i  inches  in  length,  which  had  evi- 
dently been  the  strangulated  part,  was  of  a  dark  colour,  being  rather  carbo- 
naceous than  livid  (Vide  Preparation  1825).  The  texture  of  this  portion  did 
not,  however,  appear  to  be  greatly  deranged ;  and,  notwithstanding  its  colour, 
it  was  probably  quite  capable  of  performing  its  functions. 

"  The  mucous  membrane  of  the  stomach  was  not  corrugated,  bat  was  of  a 

duskv 
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Now,  the  above  view  would  have  seemed  to  require  no 
comment,  if  I  could  have  referred  to  the  author,  who  fully 
and  fairly  expressed  peritonitis  as  a  great  and  common  cause 
of  death  in  the  cases  concerned ;  or  rather,  perhaps,  if  I  could 
have  found  one  who  does  not  more  or  less  directly,  though 
obscurely,  impute  some  specific  agency  to  a  gangrenous  por- 
tion of  intestine,  to  irritation  of  the  stomach,  or  the  want  of 
stools,  or  to  any  thing,  as  I  liave  been  tempted  to  suppose, 
rather  than  to  that  which  physicians  know  to  be  so  terrible 
— diffuse  peritonitis,  with  inorganizable  and  decomposing 
effusions.  The  simple  wound,  or  the  admission  of  air  or  the 
like,  may  very  well  have  its  own  influence,  and  I  have  no 
intention  to  dispute  any  thing  that  has  been  advanced ;  but. 
in  deference  to  all,  I  seek  to  point  out  the  full  influence  of 
the  last-named  condition,  and  thus  to  enforce  my  first  position 
and  remark  upon  the  curative  means,  which  are  consistent 
both  with  the  cause  of  strangulation  and  its  most  dangerous 
consequences.  In  my  own  mind,  the  healthy  kind  of  peri- 
tonitis, whose  products  become  organized,  and  whose  exten- 
sion is  rarely  excessive,  is  scarcely  more  alarming  than  pleu- 
ritis ;  and  the  states  of  ascites  sufficiently  shew,  that  unirri- 
tating  effusions  may  take  place  universally  in  the  cavity ;  but, 
on  the  contrary,  all  extravasations  of  extraneous  matters  into 
the  peritoneum — from  the  stomach  or  the  bowels,  the  liver, 
or  the  bladder,  from  disease  or  injury — too  frequently  prove 
to  us  that  the  fatal  symptoms  of  hernia  are  by  no  means 
peculiar.  The  quick  little  pulse,  the  clamminess,  depression, 
and  anxiety,  belong  to  all  states  where  extraneous  fluids  are 
diflused,  wh<»thcr  from  a  gangrenous  bowel  or  a  misdirrctcd 

dusky  brownish  colour.  Hicre  was  nothing  remarkable  in  the  other  jiarts  of 
the  alimentary  canal. 

"  The  liver  was  rather  flaccid,  and  contained  a  good  deal  of  blood.  In  the 
gall-bladder  there  were  one  or  two  small  irregular  black  calculi. 

"  The  spleen  was  of  moderate  size,  and  soft. 

"  The  pancreas  was  of  natural  appearance. 

"  The  kidneys  were  soft; — the  cortical  part  of  a  very  light  whiti.sh  colour. 

"  This  patient  had  no  oedema  at  the  time  of  lier  death ;  nor  was  it  ascer- 
tained that  she  had  ever  been  affected  with  it,  or  whether  her  urine  Iiad  been 
coagulablc  by  tlie  application  of  heat. 

"  Tliere  wa«  nothing  farther  remarkable  in  the  urino-genital  system,  except 
tlie  shrivelled  slate  of  the  ovaries." — {Guy's  Imp.  Book,  June  1 827.) 
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enema ;  but  a  well-secluded  laceration  of  the  bowel,  or  three 
feet  of  gangrenous  intestine,  when  intus-suscepted,  and  not 
violently  treated,  may  be  comparatively  harmless*. 

Let  us  allow  that  a  few  cases  die  of  unrelieved  stricture ; 
and  others,  again,  of  extensive  gangrene : — to  what  can  we 
impute  the  fatal  termination  of  the  mass  in  the  above  list  ? 
Not  to  obstruction  or  gangrene ; — but  it  is  certain  that  an 
unhealthy  and  diffused  inflammation,  with  various  inconsi- 
derable proportions  of  organizable  matter,  existed  in  all. 
The  examination  of  such  a  case,  a  very  few  hours  after  death, 
is  one  of  the  most  offensive  that  the  dead-house  affords: 
it  even  surpasses  the  simple  case  of  faecal  extravasation.  The 
mode  in  which  this  peritonitis  destroys  I  shall  not  now 
regard.  I  have  only  noticed,  in  connection  with  it,  some  bix)n- 
cliial  and  pulmonan,-  obstruction  and  distention  of  the  right 
side  of  the  heart  Its  effects  seem  analogous  to  those  of  a 
great  destructive  laceration  or  burn,  or  a  corrosive  poison. 

This  is  the  place  in  which  to  remark  upon  the  general 
condition  of  the  body,  as  we  find  it  when  hernia  has  proved 
fatal ;  but  I  would  not  rely  too  much  upon  such  data. 

It  is  manifest,  however,  that,  advancing  towards  the  middle 
period  of  life,  the  arterial  system  indicates  a  change  which 
can  scarcely  be  favourable  to  the  case  under  consideration  ; 
and  modem  statistics  shew  a  similar  increase  in  the  heart, 
not  more  favourable  to  reparative  effort.  It  would  be  tedious 
to  repeat  the  varieties  of  visceral  derangements  which  I  have 
foimd  in  the  cadaveric  inspections  of  hernia ;  at  least,  such 
precision  does  not  seem  to  me  to  be  here  called  for :  they 
are  not  uniform  nor  peculiar ;  yet,  whether  in  respect  to  the 
liver,  or  the  kidneys,  or  the  contents  of  the  chest,  indiWdually 
or  collectively,  it  would  be  easy  to  shew  that  some  permanent 
and  marked  deterioration  commonlv  existed,  which  was  cal- 
culated  alike  to  bring  on  the  difficulty,  and  to  promote  its 
untoward  progress.  The  patients  witli  hernia  come  late  to  the 
hospital ;  nor  are  they  mostly  of  a  hopeful  description  of  per- 

*  These  intus-susceptions  mortify,  and  are  voided.  Dr.  J.  Blundell,  I  think, 
suggested  an  exploring  operation,  in  order  to  search  for  a  saspected  intus-sas- 
ception  ;  which,  whi-n  found,  was  to  be  gently  retroverted  with  the  fingers.  I 
need  not  say  Iiow  additionally  dangerous  the  gangrenous  gut  would  be,  if  left  at 
large  in  the  peritoneum. 

t  c 
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sons.  The  proneness  to  erysipelas,  or  visceral  inflammations, 
under  most  operations,  marks  them,  as  well  as  many  more 
who  are  the  subjects  of  operations  at  the  like  ages,  in  great 
cities.  Yet  all  these  constitutional  dispositions,  as  they  are 
called,  are  found,  on  inspecting  the  dead,  to  be  connected  with 
very  tangible  and  permanent  alterations  of  the  great  viscera. 
These  actual  disorganizations  are  not  incompatible  with 
seeming  health,  but  are  highly  obnoxious  when  reparation  is 
in  progress.  If  one  organ  is  found  affected  after  death,  the 
change  is  proportionately  more  considerable :  if  several  are 
involved,  they  are  mostly  less  affected.  It  is  to  be  remem- 
bered, however — though,  as  after  all  fatal  operations,  the 
changes  are  less  severe  and  advanced  than  when  the  visceral 
affection  alone  seems  fatal — yet  they  are  so  manifest,  that  the 
wonder  is,  rather,  that  they  were  not  alone  destructive,  and 
that  much  sooner : — at  least,  this  has  been  my  own  reflection, 
on  many  occasions. 

On  the  subject  of  ihe  treatment  of  strangulated  hernia,  I 
have  no  favourite  plans  to  advocate ;  and  I  do  not  propose  to 
introduce  any  details  of  experience :  my  intention  is,  merely 
to  urge,  that  the  facts  here  reviewed  afford  more  pressing 
indications  than  they  have  generally  been  admitted  to  do, 
either  amongst  authors  or  surgeons.  I  am  aware  that  abun- 
dant opinions  might  be  deduced  from  books  to  corroborate 
almost  any  set  of  views ;  but,  having  neither  the  authority 
nor  the  judgment  to  lay  down  a  system,  I  would  seek  only, 
for  myself  and  younger  surgeons,  so  to  illustrate  rational 
principles,  that  the  diiiiculties  of  deviating  from  old  plans  (if 
there  be  any  need)  sliall  be  openly,  carefully,  tuid  patiently 
met ;  well  knowing,  tliat  while  it  is  always  decorous,  and  often 
safe,  to  adhere  to  settled  rules,  it  is  sometimes  v.orse  than 
idle;  and  that  although  it  is  easy  to  err  in  forming  new 
opinions,  yet  something  is  to  be  gained  by  the  right  use  of 
new  facts  and  more  (•<)ni})lete  views.  The  mind  tliat  ciui  well 
steer  between  estiiblishcd  rules,  and  the  new,  whieli  art?  only 
rijK'ning,  has,  I  think,  a  rare  but  Iiappy  constitution :  I  deem 
myself  wortliy  only  to  strive  in  such  a  course.  Tliere  is  ft  prac- 
tical laziness  in  confident  and  unchanging  opinions,  which  is 
very  pernicious  in  any  minds,  and  excusable  in  the  aged  alone. 
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In  the  reduction  of  hemice,  I  have  certainly  seen  degrees  of 
force  successful  that  I  should  be  very  unwilling  to  use :  and 
if  it  be  near  the  truth,  that  about  one-fourth  of  the  deaths  by 
hernia  follow  the  simple  taxis,  it  may  be  allowed  that  there 
is  less  reason  to  trust  in  this  means  so  implicitly  as  we  are 
taught,  whether  we  regard  the  employment  of  force  or  not. 
Of  course,  nothing  can  ever  militate  against  the  early  and 
careful  use  of  the  taxis :  but  may  we  not  conclude,  that  delay, 
repetition,  and  \-iolence,  in  connection  with  the  actual  return 
of  hernia  by  taxis,  would  appear  more  reprehensible  than  is 
conmoionly  thought  ? 

I  find  included  in  the  Table  of  Fatal  Cases,  eight  in  which 
the  taxis  was  the  cause  of  death.  One  was  a  reduction  "  en 
bloc'''' :  a  ninth  was  the  same  thing  (but  for  the  operation) :  and 
one  only,  I  think,  of  the  six  in  which  the  bowel  was  ruptured, 
was  connected  with  some  previous  accidental  injury.  One 
case  was  a  merely  dark  bowel,  well  returned :  a  tenth  case 
was  similar,  but  erysipelas  complicated  the  peritonitis :  and, 
if  my  memory  does  not  betray  me,  I  have  also  known  one  or 
two  other  cases  of  fatal  taxis,  in  which  the  bowel  was  re- 
turned entire,  and  no  distinct  gangrene  was  discoverable 
after  death. 

My  only  comment  on  the  preceding  will  be  an  introductory 
remark  on  other  means  of  treatment :  and  tliis,  indeed,  I  am 
tempted  to  regard  as  including  the  first  and  most  rigid  rule 
in  the  management  of  strangulated  hernia ;  though  I  prefer 
to  put  it  forward  as  an  interrogatory. 

How  far,  then,  is  it  well  to  employ  any  means  which, 
whether  involving  delay  or  not,  have  a  manifest  tendency  to 
render  the  progress  more  dangerous,  and  the  recovery  more 
diflBcult  ?  Should  we  not  at  once  make  choice  of  those  plans 
which  are  most  safe  ?  And,  by  way  of  reply,  to  these  I  ven- 
ture, with  some  hesitation,  to  declare,  that  the  observation 
of  fatal  cases,  and  the  study  of  well  -  narrated  histories  of 
others  which  are  published,  strongly  impress  me  with  the 
conviction,  that  the  patient's  difficulties  liave  been  increased 
and  accelerated  by  the  remedies  employed,  in  a  very  con- 
siderable proj)ortion  of  such  cases.  Let  the  reader,  or  the 
observer,  ask  himself,  with  the  cases  before  him,  if  it  be  not 
so,  es|)ecially  with  reference  to  tobacco,  purgatives,  and  anti- 

c  c  2 
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mony,  and  often  in  the  ease  of  calomel,  opium,  exposure  after 
the  wann-bath,  and  of  unsuccessful*  enemata.  Judicious 
bleeding  may,  perhaps,  be  said  to  be  unifonnly  harmless  and 
beneficial :  and  the  operation,  itself  most  dreaded,  and  often 
shunned,  is  allowed  to  be  safe,  almost  in  proportion  as  it  is 
early  performed;  but  often,  from  the  first  taxis  and  local 
applications,  to  the  last  medicines,  I  have  been  struck  \\4th 
the  abundant  increase  of  derangements  which  the  treatment 
has  been  calculated  to  afford — that  is,  reviewing  the  case  after 
the  fatal  termination ;  and  I  appeal  to  many  recorded  cases, 
as  evidence  Of  this. 

The  danger  of  delaying  to  perform  the  operation  might  seem 
scarcely  to  admit  of  any  more  determined  or  satisfactory  ex- 
position ;  yet  the  rational  account  of  the  danger  seems  to  me 
still  obscure  in  books ;  and  it  is  to  this  I  would  mainly  im- 
pute the  fact,  that,  notwithstanding  many  distinct  and  posi- 
tive written  rules,  the  time  for  operating  successfully  is  often 
irretrievably  lost.  Perhaps  the  partiality  for,  and  depen- 
dence on,  particular  means  of  reduction  in  different  surgeons 
may  be  another  cause  for  a  too  frequent  fatal  delay,  even  at 
the  present  day.  We  may  still  continually  hear  it  said,  "  It 
is  much  to  be  regretted  the  operation  was  not  performed  some 
time  sooner  ! "  How  often  is  this  rejieated,  when  a  discoloured 
bowel  has  been  exposed,  and  returned,  with  a  fatal  issue ! 
How  often,  when  the  reduction  by  taxis  only  leaves  the 
patient  to  sink  (for  this  is,  I  believe,  not  so  very  uncommon) ! 
How  often,  too,  when  the  hardly  and  ttirdily  successful  opera- 
tion leaves  the  surgeon  in  long  suspense,  and  the  patient  in 
protracted  distress  or  discomfort ! 

I  regard  it  as  one  great  merit  of  the  operation  which  Mr. 
Key  has  advocated,  that  it  is  likely  to  lead  to  early  operation  : 
the  division  of  the  stricture  external  to  the  jx^ritoneum,  if  un- 
successful, calls  at  once  for  the  o|K*ning  of  the  sjic.  In  Paris, 
where  the  o|5eration  has  been  had  recourse  to  immediately 
on  the  failure  of  the  tivxis,  the  success  luis  been  dccidetlly 
good ;   and,  (K-cjisionally.  the  same  has  been  observed  in  Eng- 

•  I  have  known  tlic  fluids,  turpentine,  &c.,  of  three  successive  enomnta 
nbaorbed,  and  the  solid  parts  nlonr  void«?d  on  Iho  fourth  day :  and  I  state  lliis 
fuel,  because  I  wish  to  connect  it  and  similar  riniiniNtaiict's  with  our  reflections 
on  the  constitutional  effects  of  remedies. 
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land,  but  I  am  not  informed  of  any  conclusive  records  on 
this  point.* 

With  regard  to  the  use  of  purgatives — the  practice  is  so 
generally  settled,  that  it  would  require  more  confidence  to 
dissent,  than  is  good,  perhaps,  for  any  one  to  possess.  While 
freely  admitting,  therefore,  that  I  should  follow  the  common 
rule  of  purging  after  the  operation,  it  is  just  to  say,  that  much 
distrust  and  caution  would  mingle  with  the  practice,  together 
with  some  hope  of  success  by  less  disturbing  agents,  I  have 
not  the  spirit  to  dispute  on  this  point  fully  with  the  great 
authorities,  nor  would  I  recommend  such  a  proceeding ;  but 
let  us  look  a  little  into  the  objections,  or  rather  the  reasons 
for  caution,  which  at  present  will  suffice. 

The  best  argument  for  purgatives  has  been  employed 
pretty  constantly  in  the  words  of  Hey ;  but  it  amounts  to  no 
more  than  this,  that  in  proportion  as  the  bowels  act  well,  so 
the  patient  does  ivell.  No  attempt  is  made,  however,  to  dis- 
tinguish between  the  cause  and  the  consequence. 

That  purgatives  obviate  inflammation,  is  very  true;  but  the 
truth  has  not  its  proper  force,  unless  they  do  this  as  safely  as 
other  remedies.  I  have  not  much  respect  for  the  idea  of  sim- 
ply unloading  the  bowels  when  the  stricture  has  obstructed  the 
small  intestine,  which  is  the  case  nineteen  times  out  of  twenty, 
and  when  but  a  part  of  a  single  meal,  with  unusual  fluid  se- 
cretions, constitutes  the  whole  accumulation :  and  I  ventiure  to 
express  my  surprise  that  operators  and  authors  do  not  appear 
to  have  had  a  thought  of  their  remedies  turning  the  scale 

*  The  observations  which  may  be  deduced  from  our  first  Table,  in  favour  of 
the  operation,  are  not  quite  unexceptionable ;  but  such  as  they  are,  they  de- 
serve some  notice. 

Of  the  100  cases,  80  or  \  were  submitted  to  the  knife  :  and  although  it  will 
be  said,  that  many  authors  do  not  report  their  unsuccessful  cases,  yet  it  is 
evident  that  a  great  many  of  them  were  very  bad  cases :  yet  47  or  J  recovered ; 
and  over  and  above  the  80,  four  cases  recovered  by  a  kind  of  natural  operation 
— spontaneous  sloughing. 

In  six  instances,  reduction  was  well  effected  by  taxis ;  and  therefore  no 
operation  was  required. 

In  three,  tlie  taxis  succeeded ;  but  the  patients  died  with  a  dark  convolution. 
An  earlier  operation  might  have  saved  them. 

In  two,  the  reduction  "  en  bloc"  was  fatal.     (Vid.  Nos.  80  and  81.) 

In  four,  there  is  good  reason  to  exclude  them  altogether.  (Vid.  Nos.  82  and  83 ; 
77  and  73.) 
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against  their  patients.  Some  recorded  cases  almost  in\'ite  a 
harsher  criticism.  If  my  patient  should  sink  after  the 
treatment  recommended  by  Mr.  Lawrence — (and,  under  some 
circumstances,  I  should  probably  adhere  to  his  plan  with  little 
reserve),  what  might  not  a  keen  physiologist  suspect  P  Tlie 
longer  the  patient  survived,  short  of  recovery,  the  more  he 
might  see  room  to  condemn  the  incessant  purgation.* 

Let  the  reader  consider  the  subjoined  plan,  as  having  been 
put  in  practice  with  good  opportunities  to  persevere,  but 
finally  unsuccessful  after  a  hard  struggle ;  and  can  he  doubt 
that  such  treatment  must  distress  and  overwhelm : — and  is  it 

*  "  Aftet  the  operation,  sometimes  the  bowels  are  spontaneously  relieved,  and 
a  considerable  abatement  of  the  symptoms  in  general  ensues.  More  commonly, 
it  is  necessary  to  solicit  the  action  of  the  intestinal  canal  by  aperients  and 
injections.  If,  therefore,  the  bowel  should  not  have  been  relieved  in  three  or 
four  hours,  a  few  grains  of  calomel  may  be  given,  in  a  pill ;  or  two  pills  may 
be  administered,  consisting  of  calomel  and  the  compound  extract  of  colocynth, 
in  equal  parts.  The  sulphate  of  magnesia  may  be  given  afterwards,  in  doses  of 
one  or  two  drams  in  infusion  of  roses,  or  in  a  mixture  of  mint-water  and  common 
water ;  and  this  should  be  repeated  every  three  or  four  liours,  until  the  bowels 
are  freely  relieved.  If  this  desirable  result  should  not  occur,  after  a  second  dose 
a  large  common  injection  should  be  thrown  up,  with  tlie  addition  of  four  or  six 
ounces  of  infusion  of  senna,  or  one  ounce  of  castor-oil.  We  must  repeat  these,  or 
similar  means,  and  persist  in  their  employment  until  the  canal  is  completely 
unloaded ;  remembering,  that  the  intestines  frequently  contain  a  large  collec- 
tion of  fecal  matter  and  of  morbid  secretions,  which  can  only  be  got  rid  of  by 
several  copious  motions ;  and  that  the  operation  of  purgatives  must  be  necessary, 
not  merely  by  removing  this  noxious  accumulation,  but  by  exciting  a  discharge 
of  fluids  calculated  to  lessen  inflammatory  action.  The  notion,  that  purgatives 
are  capable  of  exciting  the  mucous  membranes  of  the  alimentary  passages,  and 
thus  of  producing  or  aggravating  inflammation  of  the  stomach  and  bowels,  and 
the  proliibition  of  their  employment  on  this  account,  botli  after  operation  for 
strangulated  hernia,  and  in  many  other  cases,  is,  in  my  opinion,  entirely 
groundless ;  and  the  practical  precepts  founded  on  this  theoretical  and  ima- 
ginary foundation  have  always  appeared  to  mo  a  signal  triumph  of  doctrine 
over  the  most  unequivocal  results  of  experience,  and  the  plainest  dictates  of 
common  sense. 

"  Until  the  bowels  have  been  unloaded,  and  all  risk  of  inflammation  has  passed 
by,  the  patient  should  be  confintnl  to  liquids ;  such  as,  toast-and-water,  barley- 
water,  tea,  tliin  gniel.  A  light  sparing  diet  should  be  enjoined  until  recovery 
is  complete.  The  stoniacli  and  intestines  continue  irritable  for  some  time  ;  so 
that  any  deviation  from  this  rule  brings  on  disorder,  and  impedes  the  process 
towards  recovery.  Many  cases  have  ended  fatally,  and  great  danger  has 
arisen  in  others,  from  neglect  and  Imprudence  in  this  respect." 

Lawrknce,  p.  322.  Fifth  Edition.— WMph/rc*. 
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not  much  the  same,  when  a  patient  only  survives  the  opera- 
tion long  enough  to  swallow  down  two  or  three  quickly  suc- 
cessive doses,  wliich  are  positively  distressing  to  a  delicate 
person  in  health  ?  I  am  glad  to  know,  that  some  moderns 
entertain  much  suspicion  about  the  agency  of  mercurials, 
when  there  is  a  tendency  to  unorganizable  effusions,  as  in 
the  present  case :  and  I  cannot  but  avow,  that,  according  to 
mv  own  experience  when  patients  are  dead,  there  is  truly 
every  now  and  then  room  to  reflect  how  far  the  active  re- 
medies in  common  use  may  have  been  concerned  in  exciting 
disturbance,  or  accelerating  the  unfavourable  termination. 

Let  us  observ'e,  for  a  moment,  the  state  of  perhaps  three- 
fourths  of  the  small  bowels,  after  an  imsuccessful  operation 
for  strangulated  hernia; — distended,  fleshy,  and  inflamed, 
throughout  its  whole  extent  and  tliickness,  in  a  state  of  the 
most  exalted  irritation ;  full  of  gases  and  fluid,  very  closely 
resembling,  or  rather  even  surpassing,  the  condition  of  fatal 
cholera ;  and  manifesting,  that  if  any  thing  can  add  to  their 
excitement,  it  can  scarcely  be  by  an  immediate  increase  of 
action,  but  rather  by  a  prolonged  continuance  of  it.  Tliis  is 
not  applied  to  the  healtliy  parts  of  the  canal,  wliich  experience 
shews  to  be  empty  and  quiescent. — Let  us  next  consider  the 
prostrate  condition  of  the  body  generally ;  or  perhaps  it  may 
be  a  state  of  fever,  or  latent  excitement,  which  we  fear. — And 
now,  may  we  not  well  seek  for  gentle  remedies  ? 

The  employment  of  tobacco  may  not  only  be  at  once  dele- 
terious, as  has  been  acknowledged,  but,  also,  it  may  be,  I 
conceive,  miscliievous  in  a  secondary  manner;  lea\'ing  the 
patient  in  a  less  favourable  state  to  overcome  the  e\'ils  whose 
nature  I  have  endeavoured  to  elucidate.  Some  authors  offer 
a  large  experience  against  the  utility  of  tobacco.  But  it  is 
my  object  to  leave  the  entire  consideration  open ;  and  not, 
whatever  the  appearance  may  be,  to  come  to  any  conclusions 
contrary  to  common  experience,  without  good  authority, 
which  can  only  be  gradually  obtained  by  much  watchfulness 
from  experience  itself. 

I  hasten  to  conclude  with  a  summary  of  the  preceding 
observations : — 

First — Most  herniae  being  of  old  standing  before  they 
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become  seriously  strangulated,  this  result  is  not  attributable 
to  the  state  of  the  sac,  but  to  that  of  the  bowel ;  in  which, 
defective  nourishment  and  power  of  vessels  leads  to  more 
ready  tumefaction; — and  all  this  seems  attributable  to  the 
age  and  the  organic  deterioration  belonging  to  it. 

2d]y — The  common  and  chief  danger  is  from  a  peculiar 
and  unhealthy  kind  of  peritonitis;  the  consequence,  proba- 
bly, of  the  same  constitutional  decay  or  decline  of  organs 
which  induced  the  strangulation. 

3dly — ^The  above  facts  lead  to  the  conclusion,  that  prompt 
surgery,  to  remove  the  cause  of  inflammation,  and  the  most 
cautious  medicine  to  obviate  and  not  excite  inflammation,  and 
to  add  nothing  to  the  oppressed  condition  of  the  patient,  are 
indications  even  more  pressing  than  has  been  commonly 
maintained,  at  least  among  authors  and  tlie  generality  of 
surgeons. 
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OF  THE 

LIQUOR     AMIVII. 

BY  G.  O.  REES,  M.D.  F.G.S.  &c. 


This  secretion  has  been  examined  by  several  continental 
chemists,  with  a  great  diversity  of  result,  not  only  as  to  the 
quantities,  but  likewise  the  quality  of  its  constituents. 

Bimiva  and  Vauquelin  make  its  specific  gravity  1 004 ;  and 
its  solid  contents,  11  to  12  parts  in  1000.  Frommhertz  s  expe- 
riments differ  from  the  late  observations  of  Dr.  Vogt  of 
Bern  ;  who  attempts  to  explain  the  discrepancy,  by  supposing 
that  the  fluid,  as  examined  by  Frommhertz,  was  not  obtained 
pure. 

In  a  Paper  on  Albuminous  Fluids,  by  Dr.  Bostock,  published 
in  the  Fourth  Volume  of  the  "  Medico-Chirurgical  Transac- 
tions," the  solid  content  of  a  specimen  of  liquor  amnii  is  given 
asl6.6inl000  parts;  which  would  make  the  specific  gravity 
of  the  fluid  to  be  about  1008.6.  This  observation  is  in  close 
accordance  with  my  own ;  the  four  specimens  I  have  exa- 
mined varying  in  specific  gravity  between  1007  and  1008.6. 
The  analyses  I  liere  bring  forward  were  performed  on 
specimens  of  liquor  amnii  procured  for  me  by  my  friend 
Mr.  C.  W.  Lever,  to  whose  kindness  I  am  indebted  for  the 
particulars  I  shall  prefix  to  each  analysis.  Great  care  was 
taken  by  that  gentleman  that  no  extraneous  matter  should 
become  admixed  with  the  liquor,  which  was  drawn  off  either 
by  a  canula  or  a  female  catheter. 

Case  L 
C W has  been  delivered  of  three  children.   In  the 


two  first  labours,  the  perforator  was  employed,  to  effect  deli- 
very. The  third  labour  was  brought  on  at  7j  months — the 
child  born  dead.    On  examination,  the  brim  and  outlet  of  the 
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pelvis  were  found  by  Mr.  Lever  to  be  contracted  :  he  there- 
fore again  induced  labour  at  7^  months,  by  passing  a  female 
catheter  into  liie  os  uteri,  and  drawing  off  the  liquor  anmii 
Labour  pains  came  on  twenty-four  hours  after  the  operation, 
and  in  forty-one  hours  a  female  child  was  bom  alive :  it 
lived  only  half  an  hour. 

EXAMINATION  OF  LIQUOR  AMNII. 

Strongly  alkaline.—  Sp.  grav.  1008 . 6. 
Contained  in  1000  parts  : 

Water 983.4 

Albumen  (traces  of  fatty  matter) 5.9 

Albuminate  of  soda    ) 

Chloride  of  sodium    j 

Animal  extractive  soluble  in  water  and  alcohol,  ui-ea, 

chloride  of  sodium 4 .  G 

Traces  of  alkaline  sulphate. 

Case  2. 

R —  H — ,  a  patient  admitted  into  Bermondsey  Workhouse, 
had  been  in  great  distress  previous  to  admission :  had  had 
three  children  :  supposed  herself  about  five  months  advanced 
in  pregnancy  :  was  greatly  emaciated,  and  suffered  from  col- 
liquative sweats,  coughs,  and  expectoration.  She  sunk  gra- 
dually. On  post-mortem  examination,  large  vomicae  were 
found  in  the  apices  of  the  lungs  :  the  abdominal  viscera  were 
healthy.  The  liquor  amnii  was  carefully  drawn  off;  and  the 
fojtus  (a  female)  appeared  to  be  at  about  the  seventh  or 
eightli  month  of  utero-gestation. 

EXAMINATION  OF  LIQUOR  AMNII. 

Strongly  alkaline.— Sp.  grav.  1008. 
Contained  in  1000  parts  : 

Water 984.98 

Albumen  (traces  of  fatty  matter) 1.80 

r  Salts  2 .  80 
Extract  soluble  in  J   Orgiuiic    matter,   i)riiu'ipally  i  ,.   .y, 

water  j  albumen,  from  iilbuniiiuito  of 

^  soda,  3 .  22 

/'Sol(ii2.80 


'-}  • 


•^Orgmiic     matter,   princiiwlly  >         7.20 


Extract  solu1)lc  in 

water  and  alcohol  )  •  '  ?•       •  j  "'"''"" '   »"  ""'■ " 
I  lactic  acid  and  urea,  4 . 4 
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The  third  specimen  examined,  was  taken  from  the  same 
patient  as  specimen  1.  The  liquor  was  abstracted  in  the 
same  manner,  and  at  the  same  period  of  utero-gestation 
(7^  months).     The  foetus  was  a  female,  and  still -bom. 

EXAMINATION  OF  THE  LIQUOR  AMNH. 

Strongly  alkaline.— Sp.  grav.  1007. 
Contained  in  1000  parts  : 

Water -     •     986.8 

Albumen  (traces  of  fetty  matter) 3.2 


f  Salts  3.2 

(     from  albuminate  of  soda, 


Aqueous  extract      •;   Organic  matter,  viz.  albumen,  \        4.4 


aen,  > 
1.2) 


j" Salts  3.8  ) 

Alcoholic  extract     \  Organic  matter,  viz.  lactic  acid  >         5.6 
(and  urea,  1.8 ) 

Case  3. 

Mrs.  W ,  advanced  7J  months  in  utero-gestation,  of 

diminutive  stature,  being  only  four  feet  four  inches  in  height, 
has  had  one  child,  which  was  brought  away  by  using  the  per- 
forator. She  has  suffered  from  rachitis  in  early  life.  There 
is  considerable  abbre\4ation  of  the  antero-posterior  diameter 
of  the  pelvis.  The  liquor  amnii  was  drawn  away  from  tlie 
membranes  by  a  female  catheter.  The  child  was  brought 
away  by  using  the  perforator. 

examination  of  the  uquor  amnii. 

Strongly  alkaline. — Sp.  grav.  1007. 
Contained  in  1000  parts  : 

Water 986.8 

Albiunen  (traces  of  fatty  matter) 2.4 

r  Salts  4.2  J 

Aqueous  extract      <  Organic  matter,  viz.  albumen,  >         6.2 
(  from  albuminate  of  soda,  2.0   ) 

{Salts  3.0  ^ 

Organic  matter,  viz.  lactic  acid,  >         4.6 
and  urea,  1.6 j 

The  fatty  matter  procured  fi*om  the  liquor  amnii  differs 
from  that  of  the  blood,  in  not  assuming  a  deep  purple  tint 
when  digested  in  strong  sulphuric  acid. 
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The  salts,  both  of  the  aqueous  and  alcoholic  extracts,  con- 
sisted of  chloride  of  sodium  and  carbonate  of  soda,  with 
minute  traces  of  an  alkaline  sulphate  and  phosphate.  In  the 
salts  of  the  aqueous  extractive,  the  carbonate  resulted  from 
the  incineration  of  an  albuminate ;  and  in  the  alcoholic  ex- 
tractive, from  the  decomposition  of  a  lactate,  by  the  same 
operation. 

The  salts  obtained  from  the  aqueous  extractive  in  analyses 
Nos.  2  and  3  were  not  entirely  soluble  in  water.  The  inso- 
luble matter,  on  examination,  proved  to  be  phosphate  of 
lime ;  which  must  either  have  been  held  in  solution  with  the 
albuminate  of  soda,  or  have  resulted  from  the  decomposition 
of  an  alkaline  phosphate  at  a  red  heat ;  some  soluble  earthy 
salt  being  present,  to  effect  such  decomposition.  I  lately 
observed  the  existence  of  phosphate  of  lime  in  the  aqueous  ex- 
tractive of  a  specimen  of  blood  drawn  from  a  diabetic  patient ; 
and  am  inclined  to  think  that  further  observations  will  shew 
a  similar  result  in  other  albuminous  fluids.  I  should  be 
inclined  to  ascribe  the  presence  of  the  earthy  phosphate  to 
the  existence  of  some  soluble  earthy  salt  in  the  aqueous  ex- 
tractive, which,  when  fused  with  phosphate  of  soda,  yields 
phosphate  of  lime ;  and  I  am  strengthened  in  this  opinion  by 
the  fact,  that  when  the  salts,  after  incineration,  were  not 
allowed  to  fuse,  no  earthy  phosphate  was  observed ;  and  traces 
of  an  alkaline  phosphate  were  detected  in  the  aqueous  solu- 
tion of  the  salts,  which  was  not  the  case  when  the  eartliy 
phosphate  was  present. 

Urea  was  proved  to  exist  in  the  liquor  amnii,  by  its  cha- 
racteristic crysfcillization  with  nitric  acid,  and  the  re-actions 
of  its  nitrate.  A  further  evidence  was  obtained  in  the  aina- 
lysis  of  Specimen  3,  by  the  crystallization  of  chloride  of 
sodium  in  cKitoluxlra,  from  the  alcoholic  extract,  wlien  allowed 
to  evaporatt^  spontjineously.  Specimen  3.  contained  ureji,  in 
greater  proportion  than  the  other  specimens. 

The  albumen  pnx'ured  from  the  liquor  amnii  yields  a 
trace  of  oxide  of  iron  and  earthy  phos})h.'ite,  on  being  incine- 
rated. 

The  flo<"Culi  whieh  are  ohserved  floating  in  the  li(iu<)rs  are 
comjM)Si<xl  of  cLst-ous  niatt<M',  contiiining  cholesterine. 

On  examining  the  analyses,  it  will  he  observed  that  the 
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liquor  amnii  varies  greatly  in  proportional  constitution  in 
different  individuals,  at  the  same  period  of  utero-gestation  • 
which  shews,  that,  like  perhaps  all  the  secretions  of  the  body, 
it  is  affected  by  the  temperament  and  diathesis  of  the 
mother.  The  specific  gra\-ity  of  the  secretion,  however,  varies 
but  little  in  the  four  specimens ;  which  is  possibly  a  precau- 
tion on  the  part  of  nature  to  preserve  a  medium  of  fixed 
power,  to  oppose  the  motions  of  the  foetus  in  utero. 

Whether  or  not  the  liquor  amnii  varies  in  concentration  at 
different  periods  of  utero-gestation,  remains  to  be  shewn  :  it 
is  certainly  prett>'^  constant  at  7|  months. 

The  experiments  of  Dr.  Vogt  of  Bern  would  lead  us  to 
suppose  that  there  is  great  variation  in  the  density  of  the 
fluid  at  different  periods.  At  six  months,  that  chemist 
asserts  that  he  has  found  9.71  parts  of  solid  matter  in  1000 
of  the  liquor ;  and  at  3|  months,  20.55  parts  in  1000.  There 
is,  however,  a  want  of  proper  relation  between  the  solid  con- 
tent and  specific  gra\-ity  of  the  fluids,  as  given  by  the  Doctor, 
that  prevents  me  from  regarding  his  experiments  as  con- 
clusive. 
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DIABETIC    BLOOD 

BY  G.  O.  REES,  M.D.  F.G.S.  &c. 


The  experiments  of  some  of  tlie  most  careful  and  expe- 
rienced chemists  have  failed  to  detect  sugar  in  the  blood  of 
diabetic  patients ;  and  up  to  a  very  recent  date,  it  was 
supposed  that  the  serum  was  free  from  contamination,  even 
in  the  most  virulent  and  lengthened  cases  of  diabetes.  Some 
late  experiments,  made  by  Mr.  M'Grigor  of  Ghisgow,  seem  to 
shew  that  sugar  is  present,  not  only  in  the  blood  and  urine, 
but  likewise  in  several  secretions  and  excretions.  The  re- 
actions obtained  by  that  gentleman  certainly  rendered  it  very 
probable  that  sugar  was  present;  but  I  am  not  aware  that  it  has 
ever  yet  been  separated,  in  its  characteristic  form,  from  the 
serum  of  diabetic  blood;  except  by  Ambrosiani,  who  relates  a 
method  by  which  he  succeetled  in  extracting  it  in  a  crystal- 
lizable  state.  His  process  is  as  follows.  The  blood  is  to  be 
diluted  with  water ;  and  boiled,  in  order  to  separate  as  much 
as  possible  of  the  albumen  and  liaimatosine  :  the  clear  li(jUor 
is  then  filtered  away,  and  precipitated  by  di-ju-et^ite  of  lead. 
The  excess  of  lead  is  to  be  removed  by  a  stream  of  sulphuretted 
hydrogen  gas;  and  the  })recipitat(?  being  allowed  to  settle,  the 
liquor  is  to  be  jwured  off,  cleared  by  being  boiled  with  white 
of  egg,  filtered,  and  evaj>orated  to  the  consistence  of  a  syrup  : 
this,  on  being  allowed  to  remain  exjxwed  to  the  air  for  some 
weeks,  dej)osits  crystjils  of  diabetic  sugar.  By  this  pr<K't»ss. 
Ambrosiani  asserts  that  he  luis  succeeded  in  extracting  sugjir: 
and  though  I  have  not  followed  his  pnx'ess,  yet  I  am  inclinetl 
to  consider  it  calculated  to  afford  a  satisfactory  result;  for  I 
liavc  observed   that  the  presence  of  urea  in   the   hNntd  of 


Dr.  Rees  on  Diabetic  Blood.  399 

diabetic  patients  interferes  with  the  demonstration  of  the 
sugar;  and  the  performance  of  this  process  would  tend  greatly 
to  destroy  that  principle. 

The  method  I  have  adopted  will  yield  sugar  of  considera- 
ble purity;  though  it  will  not  enable  us  to  determine,  with 
precision,  the  weight  of  the  principle.  The  process  is  as 
follows : — 

The  mass  of  blood*  is  to  be  evaporated  to  dryness,  over  a 
water-bath ;  the  dried  mass  to  be  comminuted,  and  digested 
for  several  hours  in  boiling  water :  the  aqueous  solution  is  to 
be  filtered  off,  evaporated  to  dryness,  and  the  dried  residuum 
digested  in  alcohol  of  sp.  gr.  0.S23:   the  alcoholic  solution 
so  formed  is  to  be  filtered,  or  carefully  poured  off,  evaporated 
to  dryness,  and  the  dry  mass  treated  several  times  with 
rectified  ether,  which  dissolves  out  urea,  and  also  some  fatty 
matter ;  leaving  behind  the  sugar,  in  admixture  with  osma- 
zome  and  chloride  of  sodium  :  this  mass,  on  being:  dissolved 
in  alcohol,  and  the  solution  allowed  to  evaporate  spontaneously 
in  a  flat  glass  dish,  affords  mixed  crystals  of  alkaline  cliloride 
and  diabetic  sugar ;  which  are  easily  distinguishable  from 
each  other,  and  allow  of  being  separated  mechanically,  by 
shaking  them  up  in  alcohol,  when  the  chloride  sinks ;  and  the 
sugar,  being  principally  collected  above,  may  be  removed,  for 
examination,  by  careful  use  of  the  spatula  :  the  alcohol  must 
not,  of  course,  be  allowed  to  remain  long  in  contact  with  the 
crystals,  as  it  would  re-dissolve  them.     It  is  a  matter  of  sur- 
prise to  me,  that  sugar  has  not  been  long  ago  detected  in  the 
blood  of  diabetic  patients,  though  not  separated  from  it ;  for 
the  alcoholic  extract  of  the  serum,  when  mixed  with  water, 
will,  after  a  few  days,  give  off  carbonic  acid ;  which,  in  addi- 
tion to  the  sweetish  taste,  and,  I  may  add,  syrupy  smell  of  the 
evaporated  alcoholic  extract,  is  a  sufficient  evidence  of  the 
presence  of  sugar.     I  subjoin  the  analysis  of  1000  grains  of 
diabetic  serum,  obtained  for  me  by  the  kindness  of  Dr.  Bright 
The  sp.  gr.  of  this  patient's  urine  was  1048 ;  and  the  con- 
tents of  the  serum  as  follows  : — 


1 2  ounces  were  as«d  in  these  experiments. 
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Water 908,50 

Albumen  (yielding  traces  of  phospliate  of  lime  and  1 

oxide  of  iron,  on  incineration) j        o0.65 

Fatty  matters 0 .  96 

Diabetic  sugar 1 .  80 

Animal  extractive,  soluble  in  alcohol,  urea   ....  2 .  20 

Albuminate  of  soda 0 .  80 

Alkaline  chloride,  with  traces  of  phosphate  .    .    .    \ 

Alkaline  carbonate,  and  trace  of  sulpliate,  the  results  >  4 .  40 

of  incineration J 

Loss  . 1 .00 

1000.00 

I  should  wish  the  proportion  of  diabetic  sugar  given  here 
to  be  considered  merely  in  the  light  of  a  close  approximation  ; 
as  it  is  impossible  to  separate  it  completely  from  impurity; 
and,  moreover,  the  loss  sustained  by  it  during  manijmlation, 
which  must  be  considerable,  does  not  admit  of  estimation. 

The  alkaline  salts  contained  a  trace  of  an  earthy  phosphate 
in  admixture ;  which  is  a  curious  fact,  to  which  I  have  alluded 
in  my  paper  on  the  analysis  of  the  liquor  amnii. 

It  will  be  observed,  on  comparing  this  analysis  with  tliat 
of  the  serum  of  healthy  blood,  that  we  have  here  a  great 
excess  of  matters  soluble  in  alcohol,  while  the  albuminate  of 
soda  is  rather  less  than  in  health.  The  alkaline  salts  are 
also  in  very  small  proportion,  being  only  4.40  gr.  in  1000 
grains  of  serum,  while  in  health  they  amount  to  from  7  to  8 
grains  per  1000. 

I  attribute  my  success  in  obtaining  sugar,  in  its  charac- 
teristic form,  from  diabetic  blood,  })rincipally  to  the  use  of 
ether,  which  extracts  from  it  the  urea  and  fatty  matter.  I 
find  that  the  ether  of  the  shops  of  sj).  gr.  0.754,  which  of 
course  contJiins  some  alcohol  in  its  comjwsition,  is  an  active 
solvent  of  urea,  wliile  it  exerts  no  action  on  the  diabetic 
sugar. 
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ILLUSTRATED  BY  CASES  OF  DISEASE  OF  THE  SPLEEN. 
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BY  R.  BRIGHT,  M.D.  F.R.S. 

PHYSICIAN   EXTRAORDINARY  TO  THE  QUEEN. 


The  spleen  is  an  organ  which,  both  from  the  obscurity  in 
which  its  natural  functions  are  involved,  and  from  the  situa- 
tion which  it  occupies  in  the  body,  presents,  when  diseased, 
some  difficulties,  in  regard  to  diagnosis,  which  are  not  shared 
by  many  other  organs.  Moreover,  its  healthy  condition 
probably  admits  of  so  much  variety,  and  so  many  changes,  as 
to  bulk  and  consistence,  that,  in  a  pathological  point  of  view, 
it  is  not  always  easy  to  mark  out  the  limit  at  which  morbid 
change  or  degeneration  of  structure  actually  begins. 

The  situation  occupied  by  the  spleen  is  a  portion  of  the 
left  hypochondriac  region :  attached  to  the  stomach  and  the 
pancreas,  its  lower  angle  touches  the  left  kidney,  wliile  its 
convex  surface  fits  into  the  concavity  of  the  diaphragm. 
Thus,  in  its  healthy  condition,  it  is  hidden  from  our  view, 
and  put  beyond  the  reac^  of  our  usual  modes  of  investiga- 
tion; having  the  ribs  and  a  portion  of  the  diaphragm  so 
placed,  as  to  prevent  us  from  approaching  it,  on  the  one  side, 
and  the  stomach  and  the  colon  on  the  other. 

Its  most  usual  appearance,  after  death,  is  an  irregular  flat- 
tened oblong  body,  varying  in  size,  from  that  of  half  a  lemon 
divided  longitudinally,  to  four  times  that  size ;  witli  a  decided 
conca\dty  towards  the  stomach,  to  which  it  is  attached  by 
vessels;    and  a  decided  convexity  towards  the  diaphragm, 

Vol.  hi.  d  d 
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against  which  it  plays  freely,  without  any  attachment  Its 
colour  is  a  purple,  more  or  less  dark  in  its  shade,  and  of  a 
somewhat  silvery  hue :  its  surface  is  sometimes  smooth  and 
polished ;  at  others,  corrugated :  when  smooth,  the  organ  is 
firm  and  elastic  to  the  feel :  when  corrugated,  it  is  flaccid  : 
when  squeezed  firmly  between  the  fingers,  the  internal  tex- 
ture generally  gives  way,  breaking  down  under  strong  pres- 
sure ;  while  the  tunic  with  wliich  it  is  invested,  and  the  peri- 
toneum, remain  undivided. 

With  regard  to  the  functions  of  the  spleen,  we  have  every 
reason  to  believe  that  it  aflPords  important  assistance  in  pre- 
paring the  blood ;  but  whether  chiefly  as  accessary  to  the 
process  of  digestion,  or  as  having  within  itself  tl^e  power  of 
acting  beneficially  on  the  blood,  I  shall  not  now  consider  it 
necessary  to  inquire  :  it  is  an  established  fact,  that  it  is  pro- 
vided with  a  structure  which  affords  it  peculiar  elasticit}",  so 
that  it  can  accommodate  itself  to  great  changes  in  the  volume 
of  the  blood  it  contains. 

That  this  power  has  reference  to  the  varying  quantity  of 
blood  with  which  it  is  supplied  in  the  discharge  of  its  duties, 
there  can  be  no  doubt ;  and  the  cellular,  or,  as  I  might  almost 
say,  the  sponge-like  arrangement  of  its  parts,  when  coupled 
with  its  elasticity,  plainly  shews  to  what  an  extent  its  bulk 
may  be  expected  to  vary,  under  the  ordinary  circumstances 
which  demand  the  filling  or  the  emptying  of  its  cells.  From 
these  considerations,  it  is  obvious  that,  in  the  same  indi- 
vidual, the  healthy  organ  varies  greatly  in  size :  but  besides 
this,  the  variety,  as  regards  different  individuals,  is  still  more 
striking ;  and  we  have,  in  the  Museum  of  Guy's,  a  sj)ecimen 
weighing  only  thirteen  drachms  and  ten  grains ;  while  ano- 
ther, apparently  liealthy  spleen,  in  the  same  state,  weighed 
nearly  two  pounds.  Still,  however,  great  as  this  variety  is, 
and  great  jis  is  the  occasional  increase  of  this  orgjui,  it  jkt- 
haps  never,  in  its  healthy  state,  descends  below  the  margin 
of  the  ribs,  or  becomes  sensible  to  the  touch  in  that  part  of 
the  abdomen. 

Like  other  organs,  the  spleen  is  subject  to  a  variety  of 
stnictunil  alterations,  more  or  less  j)ermanent. 

I.  Simple  CdiujcdUm. — In  this  condition,  it  would  ap|X'ar 
that  the  blood,  having  gained  access  to  the  cells,  and  over- 
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distended  them,  the  elastic  power  of  the  organ  is  too  weak  to 
send  it  forward ;  and  the  accumulation,  consequently,  goes  on 
as  far  as  the  proper  tunic  and  the  peritoneum  will  permit. 
The  spleen,  in  this  case,  retains  its  natural  structure ;  and  is, 
for  a  time  at  least,  capable  of  being  completely  relieved.  This 
condition  of  the  spleen  is  probably  often  produced  by  re- 
pressed perspiration,  and  sudden  or  long-continued  cold :  it 
occurs,  in  a  more  permanent  way,  after  some  continuance  of 
intermittent  fever.     (Plate  I.) 

2.  Congestion  with  enlargement,  and  probably  partial  organic 
change — the  spleen  still  apparently  able  to  discharge  its  function. 
— In  this  state  of  disease,  although  the  viscus  is  obviously 
and  often  greatly  enlarged,  yet,  from  the  fact,  that  the  con- 
stitution does  not  materially  suffer,  that  the  countenance  re- 
mains healthy,  and  that  the  spleen  is  subject  to  occasional 
fluctuations  as  to  size,  there  is  reason  to  believe  that  portions, 
at  least,  of  the  viscus,  and  most  likely  the  whole,  partially 
admits  the  usual  passage  of  the  blood.     (Plate  11.) 

3.  Fleshy  hardness. — The  organ  is  completely  altered  in 
its  texture  and  characters :  it  becomes  firm  to  the  toucli, 
cutting  with  as  much  resistance  as  an  half-ripe  apple,  and 
the  cut  surface  yielding  the  lustre  of  a  firm  damson-cheese ; 
and  sometimes,  the  cut  surface  presents  numerous  opake 
whitish  granules,  apparently  from  thickened  cellular  mem- 
branes. It  is  probable  that  this  condition  is  the  result  of 
chronic  inflammation,  or  of  frequent  congestion ;  but  as  the 
spleen  is  often  not  materially  enlarged,  it  happens  that,  in 
the  present  state  of  our  knowledge,  we  have  no  means  of 
ascertaining  its  induration  during  life. 

4.  Fleshy  hardness,  with  enlargement. — In  this  state,  the 
spleen  often  attains  to  a  prodigious  size,  filling  up  the 
whole  left  side  of  tlie  abdomen.  It  produces  very  little 
constitutional  irritation,  and  chiefly  injures  by  its  bulk,  and 
its  tendency  to  favour  serous  effusion.  It  is  astonishing 
with  what  rapidity  this  enormous  growth  occasionally  takes 
place;  but  in  this  respect  we  are  liable  to  be  deceived, 
for  it  is  attended  by  so  little  pain,  that,  in  many  cases,  the 
increase  has  been  taking  place,  gradually,  long  before  some 
accidental  circumstance  leads  to  its  discovery.  In  young 
children,  this  form  of  disease  is  still  more  frequent  than  in 
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adults ;  and  with  them  it  is  more  fatal.  It  often  begins  to 
shew  itself  at  two  or  three  months  of  age,  gradually  increas- 
ing, till  it  bears  a  very  large  proportion  to  the  whole  contents 
of  the  abdomen ;  and  is  to  be  traced  quite  into  the  pelvis,  and 
extending  far  beyond  the  linea  alba,  towards  the  right  side. 
In  these  cases,  it  is  often  attended  with  the  appearance  of 
petechiae  all  over  their  cadaverous  and  pale  bodies.  Such 
children  seldom  live  above  a  year,  or  two  or  three ;  and  fall 
victims  to  emaciation,  and  often  to  mesenteric  disease. 

5.  Softening. — This  condition  may  exist  in  various  degrees, 
and  may  depend  on  diflPerent  causes.  It  is  sometimes  rather 
the  result  of  rapid  change  after  death,  than  of  disease.  Where 
the  colour  of  the  organ  is  that  of  a  deep  venous  blood,  pro- 
bably congestion  and  cadaveric  change  may  be  inferred ;  and 
where  a  lighter  lilac  colour,  or  a  mottled  red  and  lilac,  is 
observed,  it  has  been  supposed  to  bespeak  some  form  of 
inflammatory  action. 

6.  Inflammation. — How  much  of  the  enlargement,  and  the 
permanent  hardening  and  softening,  of  which  I  have  just 
spoken,  may  be  the  result  of  inflammation,  and  how  much 
of  congestion  often  repeated,  may  be  matter  of  doubt;  but 
that  the  spleen  is  subject  to  inflammation  in  its  substance, 
iike  other  organs,  is  certain  :  and  although,  from  its  peculiar 
character  and  colour,  it  is  not  easy  to  point  out  its  appearance 
under  recent  inflammatory  attacks,  we  have  reason  to  sup- 
pose that  certain  alterations,  with  regard  to  its  general  vas- 
cularity and  its  consistence,  must  be  so  produced ;  and, 
perhaps,  as  I  have  said,  the  red  and  mottled  lilac  colour, 
accompanied  with  a  degree  of  turgescence  in  the  organ,  indi- 
cates a  state  of  inflammation. 

7.  Suppuration. — This  jiroof  of  inflammatory  action,  though 
not  very  frequent,  has  come  under  my  notice,  in  a  distinct 
manner,  two  or  three  times.  The  spleen,  under  such  cir- 
cumstances, is  apt  to  (contract  adhesions  with  neighbouring 
viscera ;  and  eitlier  form  a  kind  of  shut  sac  by  their  assis- 
tance, or  ulcerate  through  into  some  of  the  liollow  viscera, 
as  the  colon  or  the  stt)mtu'h,  and  thus  offtH-t  the  dischai^o  of 
the  aliscess  without  mat<'rial  injury  to  tlic  |H>ritoneum. 

8.  Ganf/rene. — This  efli'ct  of  inflammation  is  likewise  (km-h- 
sionally  found  in  the  s{)leen. 
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9.  Tubercles. — ^ITie  substance  of  the  spleen  is  occasionally- 
sprinkled  with  genuine  tubercles.  They  are  often  ven'  regu- 
lariy  distributed  through  the  whole  substance ;  and,  whether 
more  or  less  frequent,  seem  to  occupy  every  part  equally. 
They  are  sometimes  solid  and  hard ;  but  very  soon  incline  to 
soften  at  their  centres,  and  early  present  the  appearance  of 
curdled  matter  contained  in  little  cysts.  The  tubercles  in 
the  spleen  are  generally,  but  not  always,  accompanied  by 
similar  deposits  in  other  organs,  particularly  the  lungs  and 
mesenteric  glands:  and  the  tubercular  diathesis,  in  very 
yoimg  children,  more  frequently  shews  itself  in  the  spleen 
than  in  persons  of  more-advanced  age;  and  seems  to  bear 
proportion  rather  to  the  disease  of  the  glandular  system,  than 
of  the  lungs.     (Plate  III.  Fig.  1  &  2.) 

10.  Malignant  Disease. — The  true  malignant  tuber,  both 
scirrhous  and  cerebriform,  such  as  is  found  in  the  liver,  is 
sometimes  met  with  in  the  spleen ;  where,  as  in  the  liver,  it 
probably  occupies  the  cellular  membrane ;  gradually  insinua- 
ting itself  extensively  through  the  substance  of  the  organ, 
but  ha^-ing  a  tendency  to  the  formation  of  rounded  masses. 
(Plate  III.  Fig.  3.) 

11.  Melanosis. — The  spleen,  in  conmaon  with  almost  all  the 
organs  of  the  body,  is  subject  to  this  form  of  malignant 
disease.  In  the  Military  jVIuseum  of  Fort  Pitt,  to  which 
pathologists  are  every  day  more  and  more  indebted,  is  a  fine 
preparation  illustrative  of  tliis  fact. 

12.  There  is  another  form  of  disease,  wliich  appears  to  be  of 
a  malignant  character,  though  it  varies  from  the  more  usual 
forms  of  malignant  disease ;  and  which  has  been  particularly 
pointed  out  by  Dr.  Hodgkin,  as  connected  with  extensive 
disease  of  the  absorbent  glands,  more  particularly  those 
which  accompany  the  blood-vessels.  The  whole  of  these 
absorbent  glands,  or  large  masses  of  them,  become  large  and 
firm;  without  any  tendency  to  suppuration,  as  in  ordinary 
scrofulous  disease;  or  to  soften,  as  in  cerebriform  disease: 
and,  at  the  same  time,  the  spleen  becomes  more  or  less 
completely  infiltrated,  throughout  its  whole  substance,  with 
a  white  matter  of  almost  the  appearance  of  suet.  This  matter 
insinuates  itself  into  the  cellular  structure  of  the  spleen ;  but 
it  is  no  easy  matter  to  point  out  what  particular  portion  of  the 
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structure  receives  it.  A  section  of  the  organ  seems  to  shew, 
from  the  irregular  forms  assumed,  that  it  fills  a  cellular  struc- 
ture, and,  in  some  degree,  takes  its  shape  from  the  cells  into 
whicli  it  enters ;  having  less  tendency  to  assume  the  form  of 
regular  globular  masses  or  tubera  than  other  malignant 
disease.     (Plate  IV.  Fig.  3.) 

1 3.  Fibrinous  deposits,  most  probably  from  extravasated  blood. 
— In  several  cases,  it  has  been  observed,  in  the  examination  of 
bodies,  that  the  spleen  has  presented,  when  first  brought  into 
view,  in  the  middle  of  its  structure,  a  large  mass,  or  some- 
times two  masses,  of  a  yellow  fibrinous  matter,  of  uniform 
consistence.  In  some  cases,  these  have  had  all  the  appear- 
ance of  being  the  remnants  of  blood,  thrown  out,  either  like 
an  apoplectic  clot,  or  from  the  rupture  or  laceration  of  the 
spleen  :  they  have  sometimes  presented,  towards  their  edges, 
some  appearance  of  an  unconverted  clot :  they  have  not  ap- 
peared to  be  in  any  state  of  active  progress :  they  have  gene- 
rally been  larger  on  the  part  seen  externally,  diminishing 
inwards,  as  might  be  expected  if  they  had  filled  uj)  a  fissure 
or  rent  in  the  substance.  In  some  cases,  the  tunic  of  the 
spleen  has  not  been  distinctly  to  be  traced ;  but  in  others,  the 
peritoneum,  and  perhaps  the  proper  tunic,  have  seemed  to 
pass  uninjured  over  the  yellow  mass.     (Plate  IV.  Fig.  1  &  2.) 

14.  Bony  deposits. — It  now  and  then  happens  that  small 
rounded  masses  of  bone  are  found  in  the  very  centre  of  the 
spleen ;  and  in  the  only  case  I  have  recorded  fix)m  my  own 
cxjwrience,  bony  deposit  was  also  found  in  some  of  the  me- 
senteric glands ; — a  fact  which  is  somewhat  curious,  as  con- 
nected with  the  facts  I  have  already  stated  resjKX'ting  the  fre- 
quent coincidence  of  mesentt^ric  scrofula  witli  tuberculated 
spleen;  and  of  a  certain  modification  of  malignant  disease  in 
tlie  absorbent  glands,  with  a  corresjwnding  disease  in  tlie 
spleen.     (Plate  V.  Fig.  1.) 

15.  Cellular  degeneration. — There  is  an  occasional  ap{H'ar- 
ance  presented  by  the  spleen;  which  I  have  also  seen  botli  in 
the  liver  and  the  kidney,  where  cells  are  develo|M«d,  Jia  if  in 
the  cellular  membrane,  filletl  with  serous  fluid.  From  tlu*se 
HpiM'aninces,  we  should  be  inclined  to  sui)jK>se  that  they  wcrr 
of  little  iniportjmce,  and  only  likely  to  interfere  with  tlu' 
functions  of  the  organ  when  they  liave  (xrupied  a  much  largi^r 
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portion  of  it  than  I  have  ever  witnessed.     (Plate  V.  Fig.  2.) 

16.  Hydatids.  —  The  true  acephalocyst  hydatid  is  found 
occasionally  invoh-ing,  or  arising  from,  the  spleen  ;  but  by  no 
means  so  frequently  as  from  the  liver.  I  have  related,  in  a 
former  number  of  these  Reports,  a  fatal  case  of  an  hydatid 
in  the  spleen  bursting  into  the  abdomen. 

17.  Laceration. — It  happens,  in  cases  of  violent  injury,  not 
unfrequently,  that  the  spleen  is  ruptured ;  and,  in  this  case, 
haemorrhage  may  take  place  in  the  abdomen,  and  the  patient 
die :  this  accident  will  be  more  likely  to  occur  if  the  injury 
be  inflicted  when  the  spleen  is  in  its  turgid  state.  There  are 
instances  of  laceration  taking  place  without  external  injury ; 
and  the  late  Dr.  Babingfton  related  to  me  a  case  where  he 
had  examined  a  patient  after  death,  in  whom  the  spleen  had 
been  completely  detached,  and  was  foimd  loose  in  the  pehis. 
In  that  case,  most  "siolent  sickness  had  taken  place ;  and  was 
believed  to  be  the  cause,  not  the  consequence,  of  the  spleen 
beinw  torn  from  its  attachment 

18.  Supernumerary  spleens.  —  It  may  be  right  to  mention, 
that  it  is  by  no  means  uncommon  to  find  one,  two,  or  three 
small  spleens,  from  the  size  of  a  filbert  to  that  of  a  walnut, 
quite  separated  from  the  large  spleen.  It  is  also  said,  but  I 
cannot  confirm  it,  that  the  spleen  has  been  entirely  wanting. 


The  peritoneal  covering  of  the  spleen  is  subject  to  all  the 
usual  alterations  observed  in  other  portions  of  that  mem- 
brane. It  may  be  vascular,  from  inflammation  or  con- 
gestion :  it  is  subject  to  ecchymosis,  adhesion,  fibrinous 
deposit  on  its  surface,  cartilaginous  deposit,  and  bony  deposit. 
It  may  also  be  covered  with  tubercular  matter,  and  with  dif- 
ferent forms  of  malignant  growth. 

1.  The  spleen  does  not,  in  general,"shew  the  vascularity  of 
its  surface  so  obviously  as  many  other  parts  covered  with 
peritoneum ;  and  it  is  not  common  to  find  the  membrane 
subject  to  marked  vascular  turgescence.  Occasionally,  how- 
ever, that  part  of  the  peritoneum  is  most  acutely  inflamed, 
and  the  vessels  sometimes  distended. 

2.  Ecchymosis. — This  condition  is  most  frequently  the  re- 
sult of  accident,  blows,  and  falls,  accompanied  by  contusions 
or  lacerations  of  the  organ  :  but,  besides  this,  it  is  sometimes 


408  Dr.  Bright  on  Abdominal  Tumors. 

seen  as  the  result  of  disease ;  as  when,  in  some  cases  of 
dropsy,  the  peritoneum  has  extensively  put  on  the  hae- 
morrhagic  tendency ;  and  this  is  more  particularly  favoured 
by  organic  changes  in  tlie  spleen  and  liver. 

3.  Adhesion. — This  result  of  inflammatory  action  is  very 
frequently  seen  in  the  spleen,  so  that  considerable  force  is 
necessary  to  draw  it  forward :  and,  in  doing  so,  the  peritoneum 
is  often  lacerated  before  the  adhesion  will  give  way. 

4.  Fibrinous  deposit. — The  surface  of  the'^spleen  is  often 
found  covered  with  fibrinous  deposit,  when  inflammation  has 
existed  in  the  peritoneum  ;  for,  owing  to  its  dependent  posi- 
tion when  the  patient  is  lying  on  his  back,  it  happens  that  the 
deposit  has  an  opportunity  of  accumulating  about  it,  and 
fixes  itself  permanently  upon  it. 

5.  Cartilaginous  deposit. — The  frequency  of  this  occurrence 
is  somewhat  peculiar  to  the  spleen ;  for  there  is  no  other 
organ  so  often  found  to  be  covered  with  a  partial  cartilagi- 
nous coating.  The  convex  surface  is  the  most  frequent  seat 
of  this  appearance.  Sometimes  the  whole  is  covered  with  an 
even,  shining  coat  of  cartilage ;  at  other  times,  it  is  distri- 
buted in  masses  of  larger  or  smaller  size,  with  ^intervening 
spaces ;  and  sometimes  it  will  be  found  nearly  a  quarter  of  an 
inch  in  thickness.  This  deposit  seems  to  belong  to  the  peri- 
toneal coat,  in  the  substance  of  which,  or  on  its  surface,  it  is 
probably  formed :  and  it  does  not  materially  interfere  with 
the  elasticity  of  the  proper  tunic ;  so  that  I  have  seen  a  spleen 
covered  with  a  coating  of  cartilage  of  extraordinary  thick- 
ness, whicli  had  contracted  so  as  to  bring  the  cartilaginous 
covering,  which  was  incapable  of  contracting,  into  numen^us 
folds.  It  is  probably  owing  to  the  situation  of  the  spleen 
favouring  the  accumulation  of  fibrin  on  its  surface,  and  the 
|)eculiar  and  constant  motion  to  wliich  it  is  subject,  in  ac- 
cordance with  the  motion  of  the  stomach,  and  its  own  dis- 
tention and  contraction,  that  these  cartilaginous  patches  are 
so  frequent  on  its  surface. 

6.  Bovy  deposit. — OccJtsionaily,  the  change  which  takes 
place  in  the  deposit  goes  one  step  further ;  and  in  jxirtions  of 
the  cartilage,  plates  and  spicula  of  bone  are  formed,  or  even 
a  complete  bony  case. 

7.  Cicatrices. — It  is  not  unusual  to  see  appearances  like 
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scars,  from  healed  lesions,  upon  the  surface ;  and  these  some- 
times penetrate  quite  into  the  substance.  There  is  no  reason 
to  doubt  that  these  are,  then,  results,  either  of  accidental 
injuries,  or  of  inflammatory  and,  in  some  cases,  perhaps,  sup- 
purative action. 

8.  Tubercular  deposit. — When  the  tubercular  diathesis  is 
strong,  and  the  serous  membranes  take  on  the  action,  or,  as 
more  frequently  happens,  when  the  newly-deposited  products 
of  inflammation  receive  the  tubercular  deposit,  the  spleen  is 
often  covered,  either  by  a  coating  of  such  matter,  or  by 
innumerable  miliary  tubercles. 

9.  Malignant  deposit. — The  peritoneal  coat  of  the  spleen, 
and  the  cellular  membrane  beneath  it,  receive  the  different 
forms  of  malignant  growth  ;  sometimes  the  pendulous  cysts 
and  tubera,  sometimes  the  creeping  flat  circular  deposits,  and 
sometimes  the  general  even  deposit  of  this  kind. 


Looking  for  the  symptoms  from  which  disease  in  the 
spleen  is  to  be  inferred,  we  find  ourselves  confined  within 
very  narrow  limits.  We  know  of  no  decided  function  which 
the  spleen  has  to  perform,  of  such  a  character  as  to  direct  us 
to  the  defect  under  which  the  system  labours.  We  know  of 
no  secretion  which  it  furnishes,  nor  of  any  excretion  wliich 
it  inmiediately  influences:  we  therefore  cannot  be  guided 
by  any  observations  bearing  upon  these  points.  From  expe- 
rience we  know,  that,  not  unfrequently,  certain  splenic  dis- 
eases are  concomitant  with  a  peculiarly  unhealthy,  sallow,  and 
anaemial  character  of  countenance  :  we  also  know,  that,  not 
unfrequently,  an  haemorrhagic  tendency  is  an  accompaniment 
of  such  disorders  :  but  neither  of  these  are  sufficiently  de- 
fined ;  nor  are  they  sufficiently  limited  to  affections  of  the 
spleen,  to  furnish  more  than  a  clue  in  the  investigation :  and 
probably  the  local  symptoms  are  those  to  which  we  shall  turn 
with  the  greatest  advantage.  These  local  symptoms  are 
pain,  tenderness  on  pressure,  and  tumors.  The  pain  is  seldom 
acute,  unless  the  peritoneal  coat  of  the  organ  is  inflamed ; 
and  then,  owing  to  the  proximity  of  so  many  other  parts,  as 
the  heart,  the  lungs,  the  diaphragm,  the  stomach,  the  kidneys, 
the  colon,  it  is  very  difficult  to  localize ;    although,  by  the 
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method  of  abstracting  one  by  one  of  the  organs,  in  proof  of 
the  lesions  of  which  certain  other  symptoms  are  wanting,  we 
may  come  to  the  conclusion  that  the  pain  belongs  to  the 
spleen.  There  is  a  dull  and  tensive  pain  sometimes  com- 
plained of;  but  this,  in  general,  does  not  occur  till  the  tumor 
is  already  capable  of  being  felt.  The  tenderness  induced  by 
pressure  seldom  leads  us  to  the  exact  seat  of  disease,  before 
the  situation  and  circumstances  of  the  tumor  have  already 
sufficiently  explained  its  character.  In  most  cases  of  splenic 
disease,  there  is  neither  pain  nor  tenderness;  but  when  the 
organ  is  inflamed,  it  becomes  intensely  tender.  The  tumor 
is  the  most  decisive  indication ;  and  in  many  cases  it  is 
scarcely  to  be  mistaken  :  the  character  is,  a  smooth,  oblong 
solid  tumor,  felt  immediately  beneath  the  integuments,  pro- 
ceeding from  under  the  ribs  on  the  left  side,  a  little  behind 
the  origin  of  the  cartilages ;  often  advancing  to  the  mesial 
line  in  one  direction,  and  descending  to  the  crest  of  the  ileum 
in  the  other ;  often  filling  the  lumbar  space,  at  its  upper  jKirt. 
This  tumor  is  very  generally  moveable ;  feels  rounded  at 
its  j)osterior  part ;  and  presents  an  edge  more  or  less  sliarp 
in  front,  where  it  is  often  notched  and  divided  by  fissures. 
If  effusion  takes  place  into  the  peritoneal  cavity,  a  tliin  layer 
of  fluid  is  early  felt  between  the  integuments  and  the  tumor, 
but  the  intestines  are  not  at  any  time  found  j){issing  before 
the  tumor. 

The  chief  tumors  which  may  be  mistaken  for  an  enlargetl 
spleen,  are,  chronic  abscess  of  the  integuments — scirrhous 
thickening  of  the  stomach — enlargement  of  the  left  lobe  of 
the  liver — diseased  omentum — feculent  accunuilation  in  the 
colon — dise^ised  kidney — ovarian  dropsy — hydatids. 

Chronic  abscess  beneath  the  integuments  lias  sometimes 
shewn  itself  so  ])recisely  in  the  situation  below  the  cartiljiges 
of  the  ribs  which  is  occupied  by  the  enlarged  spleen,  tliat 
difficulty  h!is  arisen  in  the  diagnosis ;  but  it  will  soon  be 
|K*rceived,  that  the  swelling  is  too  sujH'rficial,  or  tot)  soft,  to 
belong  to  an  internal  viscus,  and  more  especially  to  one  of 
the  solid  structure  of  the  spleen. 

Scirrhous  thickening  of  the  stomach  sometimes  gives  rise 
to  a  tumor,  wliich,  fnnn  its  Ix'ing  obviously  deej)er  than  the 
integuments,  tuid  descending  from  bc»low  tJjc  margin  of  tlie 
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ribs,  affords  the  subject  of  doubtful  diagnosis ;  more  particu- 
larly, as  scirrhous  attaching  the  substance  of  the  stomach,  and 
especially  the  left  extremity,  is  often  quite  unattended  by 
vomiting ;  while,  at  the  same  time,  it  is  apt  to  be  attended  by 
a  sallovmess  of  complexion,  not  unlike  that  which  bespeaks 
splenic  disease.  In  this  case,  one  of  the  best  distinctive 
marks  %vill  be  found  in  the  soimd  elicited  by  percussion ;  which, 
when  the  stomach  is  so  diseased,  is  usually  clear  and  sonorous ; 
while  the  substance  is  still  harder  than  the  enlarged  spleen. 

The  left  lobe  of  the  liver  is  occasionally  enlarged,  either 
above,  or  out  of  proportion  to  the  right  lobe.  In  this  case, 
the  margin  of  the  liver  may  be  traced  running  towards  the 
right  side;  while  the  bilious  tinge  of  the  skin  and  of  the 
urine  assist  in  the  diagnosis, 

Tlie  omentum  is  often  the  seat  of  disease ;  being  either 
corrugated  into  a  mass,  or  ha\'ing  scirrhous  or  scrofulous 
tubercles  developed  in  its  structure.  In  this  case,  the  tumor 
much  less  ob\'iously  descends  from  beneath  the  ribs — cannot 
be  traced  backwards — extends  across  the  abdomen — or  is 
rough,  knotted,  hard,  and  uneven. 

Feculent  accumulation  in  the  intestines  is  a  very  great 
source  of  difficulty  in  this  diagnosis :  for  when  it  takes  place 
in  the  descending  colon  and  the  left  portion  of  the  arch,  it 
assumes  nearly  the  situation  of  the  enlarged  spleen ;  and  is 
scarcely  to  be  distinguished,  except  by  the  history  and  by  the 
result  of  medicine:  nor  must  we,  without  the  most  perse- 
vering emploNTnent  of  purgatives,  hastily  conclude  tliat  the 
intestines  have  been  emptied. 

The  kidney  sometimes  advances  towards  the  left  \v\yo- 
chondrium,  and  presents  a  tumor  nearly  in  the  situation  of 
the  enlarged  spleen;  but  here  we  shall  find,  by  tracing  it 
backwards  towards  the  loins,  that  its  chief  bulk  is  situated 
much  further  back,  and  that  it  is  much  more  fixed  ;  so  that, 
if  the  patient  be  placed  upon  his  hands  and  knees,  it  does  not 
fall  forwards  with  any  freedom.  On  careful  examination,  by 
percussion  at  different  times,  we  shall  find  that  there  is  rea- 
son to  conclude  that  the  intestine  lies  between  tlie  tumor  and 
the  integuments  of  the  anterior  part  of  the  abdomen  when 
the  kidney  is  enlarged,  which  is  not  the  case  with  the  spleen : 
besides  all  which,  the  history  will  most  likely  connect  the 
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tumor  with  some  such  peculiarities  in  the  urinary  secretion 
as  will  seem  greatly  to  guide  our  diagnosis. 

Ovarian  tumors  assume,  as  I  have  formerly  said,  the  great- 
est variety  of  shape ;  and  the  hard  masses  which  form  in  the 
parietes  often  mislead  us,  for  a  moment,  into  a  belief  that 
some  other  organs  are  implicated,  and,  amongst  these,  not 
unusually  the  spleen :  but  a  knowledge  of  this  fact,  and  of  the 
general  diagnosis  of  ovarian  tumors,  will  soon  correct  this 
error. 

Of  hydatids  I  have  already  spoken :  their  elastic  feel  and 
rounded  form  will  generally  distinguish  them  from  enlarged 
spleen,  even  when  the  situation  they  hold  would  seem  to  lead 
us  to  a  wrong  conclusion.  They  are,  however,  sometimes 
attached  to  the  spleen  itself. 


With  a  view  of  illustrating  the  foregoing  statement  of  the 
pathological  changes  to  which  the  spleen  is  subject,  I  shall 
now  proceed  to  select  a  few  such  Cases  as  appear  to  me  most 
appropriate ;  and  I  shall  commence  by  the  simplest  form  of 
congestion,  as  presented  during  an  attack  of  intermittent 
fever. 

Case  1. 

Simple  Enlargement  of  the  Spleen,  connected  with 

Intermittent  Fever. 

Ellen  Carter,  aged  20,  was  admitted  into  the  Clinical  Ward, 
under  my  care,  January  25th,  1832 ;  a  single  woman,  of  florid 
complexion :  she  had  been  living  for  some  time  in  the  neigh- 
bourhood of  Gravesend,  in  a  low  marshy  district  About  one 
month  before  her  admission,  having  been  out  in  the  rain,  she 
was  suddenly  seized  with  cold  chills,  headache,  and  general 
pains ;  soon  followed  by  heat,  and  afterwards  by  perspiration. 
These  paroxysms  returned  regularly  every  other  day,  leaving 
her  entirely  during  the  intt^rval.  For  the  last  three  days,  how- 
ever, they  had  recurred  daily,  at  nine  in  tlie  moruing,  every 
alternate  day ;  and  in  the  evening  at  five,  on  the  intervening 
day.  She  had  no  Iwal  pain ;  but  general  uneasiness,  continuetl 
tliirst,  tongue  moist  and  slightly  furred.  ])ulse  120  small, 
bowels  regular,  appetite  gone. 

•  Vol.  II.  p.  439  et  seq. 
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She  was  ordered  to  take  a  little  diaphoretic  mixture ;  and 
nothing  else,  till  a  paroxysm  should  be  coming  on,  when  she 
was  to  have  an  emetic  of  ipecacuanha  and  tartarized  antimony. 

27. — Yesterday  afternoon,  the  cold  fit  haN-ingcome  on  with 
great  violence,  twent}'  grains  of  the  emetic  powder  were  given, 
which  produced  vomiting  of  a  quantity  of  yellowish  fluid,  and 
instantly  brought  on  the  hot  stage :  a  slight  perspiration  then 
followed,  and  she  slept  pretty  well  through  the  night.  She 
complained  principally  of  pain  in  the  head,  which  has  left  her 
this  morning :  bowels  abundantly  opened :  motions  feculent 
and  healthy  :  pulse  eighty,  and  soft :  tongue  rather  dry  and 
brown :  skin  warm.  The  catamenia  have  not  appeared  since 
August. 

Habeat  Quinae  Sulphat  gr.  ij.  altemis  horis. 

28. — Slept  well,  and  feels  tolerably  well.  There  is  a  hard 
tumor  in  the  left  side,  descending  lower  than  the  level  of  the 
umbilicus,  which  is  evidently  to  be  traced  beneath  the  ribs, 
and  is  the  spleen,  slightly  tender  on  pressure :  (Plate  I.  Fig.  1.) 
bowels  not  open  this  morning :  pulse  100  :  skin  cool :  tongue 
moister. 

Applicentur  CucurbitulEe  cruentae  lateri  sinistro,  et  detrahatur 

sansruis  ad  uncias  decern. 
Habeat  Piilv.  Rhei  c  Cal.  gr.  xv.  statim. 
Rep.  QuinEB  Sulph. 

29. — Slept  but  little  during  the  night,  from  pain  in  the  left 
hypochondrium :  cupping  gave  relief,  but  the  pain  returned 
in  the  evening :  no  return  of  the  paroxysm  ;  and  she  is  now 
perspiring  profusely :  bowels  open :  tongue  dry  and  brownish : 
pulse  80,  soft. 

Sumat  Pulv.  Rhei  c  Cal.  gr.  xv.  statim. 

Rep.  Quinae  Sulph.  gr.  ij.  ter  die. 
30. — No  paroxysms :  good  night :  the  swelling  is  not  so 
distinct,  and  there  is  no  tenderness  in  the  part :  bowels  freely 
open  this*  morning  :  tongue  moist 

Applicentur  Cucurbitulae  cruentae  lateri  sinistro,  et  detrahatur 

sanguis  ad  uncias  decern. 
Rep.  Quinae  Sulph.  ut  antea. 

3 1 , — Good  night :  no  jiaroxysm :  spleen  much  softer,  but 
nearly  of  same  extent :  no  pain  in  the  part :  not  above  two 
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ounces  of  blood  could  be  obfciined  by  cupping :  pulse  64 : 
skin  cool :  appetite  improving :  bowels  open  freely :  tongue 
less  dry. 

Feb.  1. — Tumor  much  softer  and  smaller  (Plate  I.  Fig.  2) : 
tongue  nearly  clean. 

2. — Improving  daily:  no  return  of  pai'oxysm:  swelling 
scarcely  to  be  felt,  and  no  pain  in  it.   (Plate  I.  Fig.  3.) 

6. — Tumor  gone. 

She  remained  a  few  days  longer,  on  account  of  a  slight 
diarrhoea ;   and  l^ft  the  hospital,  cured. 


In  the  following  Cases,  the  enlargement  of  the  spleen  has 
depended  on  congestion  in  the  first  place ;  but  this  has,  in 
some  instances,  led  to  permanent  change  in  the  structure  of 
the  organ. 

Case  2. 
Enlarged  Spleen  cured  by  Tonics  and  Purgatives. 

April  27,  1835. — I  was  consulted  by  a  gentleman  of  about 
20  years  of  age,  who  had  lately  enjoyed  good  health,  grow- 
ing stout,  and  looking  peculiarly  ruddy.  He  was  in  the 
habit,  whenever  his  bowels  did  not  act  for  twenty-four 
hours,  of  taking  a  dose  of  colocynth  and  calomel,  followed  by  a 
senna  draught.  On  the  24th,  lie  had  fii-st  experienced  a 
slight  pain  in  his  side,  half  way  between  the  margin  of  the 
ribs  and  the  crest  of  the  ilium ;  and  woke  on  the  follow- 
ing morning  with  severe  pain  in  that  side,  sickness,  and 
bilious  vomiting.  There  was  no  retraction  of  the  testis,  nor 
pain  down  the  thigh  :  urine  clear,  but  rather  high  coloured. 
On  examining  the  abdomen,  when  standing  erect,  there  was 
evidently  a  greater  roundness  on  the  upper  part  of  the 
alxlomen  on  the  left  side  than  on  the  right;  and  the  ribs 
were  somewhat  forced  out,  giving  an  almost  deformed  ap- 
pearance. Looking  at  the  biick,  there  was  rather  more 
hollow  in  the  lumbar  space  than  on  the  right.  Lhying  him 
on  his  ba(;k,  jKircussion  yielded  a  dull  sound  below  tlie  ribs,  in 
the  usual  situation  of  an  enlarged  spleen ;  but  a  very'  clear 
sound  above,  aj)i)arently  in  the  situation  of  a  jiortion  of  the 
stomach.  Placing  i\w  hand  on  the  left  hyjH)gastric  region,  a 
moat  distinct  round  tumor  was  felt  just  at  the  margin  of  the 
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ribs ;  and  placing  the  other  hand  on  the  lumbar  space  of  the 
same  side,  a  round  tumor  was  also  very  perceptible :  and  when 
either  hand  was  pressed,  an  impulse  was  given  to  the  other 
bv  the  motion  of  the  tumor,  which  was  e^^dentlv  an  oval 
mass,  more  or  less  long,  egg-shaped,  with  its  long  diameter 
from  before  backward.  When  he  was  placed  on  the  hands 
and  knees,  the  tumor  g^a^-itated  a  little  forward.  There  was 
slight  tenderness,  on  pressure,  on  the  back  part  of  the  tumor. 

The  exact  nature  of  this  tmnor  admitted  fairly  of  some 
doubt  It  might  be  the  spleen,  or  the  left  lobe  of  the  liver, 
the  kidney,  the  renal  capsules,  or  the  colon.  The  tumor  was 
rather  more  ovoid  than  the  spleen  usually  is.  It  was  not 
likely  to  be  the  liver,  because  it  went  so  far  back ;  and  it 
could  not  be  traced  as  having  any  connexion  with  the  right 
lobe  of  the  liver.  The  kidney  would,  by  its  enlargement,  have 
produced  a  tvunor,  extending,  in  all  probability,  further  down- 
wards :  it  would  also  have  distended  the  left  lumbar  space — 
and  perhaps  have  produced  retraction  of  the  testis,  with 
pain  down  the  tliigh.  The  renal  capsule  has  never,  to  my 
knowledge,  been  enlarged  to  such  a  size  as  this.  A  deposit 
of  scrofulous  matter  imder  the  tunic  of  the  kidney,  I  have 
known  to  project  more  than  tliis ;  but  then  it  is  more  im- 
moveable. The  colon  might,  by  possibilit\%  present  a  tumor 
like  this.  The  left  portion  of  the  arch  would  occupy  nearly 
this  situation,  if  loaded  with  faeces ;  and  the  habitually  costive 
state  of  the  bowels  would  strengthen  the  suspicion* 

The  regular  form  of  the  tumor,  and  its  general  character, 
led  me  to  express  my  full  belief  that  it  was  the  spleen ;  but  I 
thought  it  right  to  give  a  fair  trial  to  purgatives  ;  and  for  this 
purpose  ordered  the  compound  scammony  powder  to  be 
given,  and  followed  by  injections  of  infusion  of  senna  and 
sulphate  of  magnesia.  I  also  recommended  frequent  gentle 
friction  on  the  tumor. 

April  30. — He  has  been  very  freely  pureed ;  but  the  tumor 
remains ;  knd  the  bowels  being  emptied,  the  fonn  of  the 
spleen  is  more  distinctly  felt. 

I  ordered  now  twelve  ounces  of  blood  to  be  taken,  by 
cupping,  from  the  part;  and,  as  soon  as  the  wounds  were 
healed,  a  large  plaster  of  the  ammoniacum  c  hytb^rg.  to  be 
applied  ;  the  compound  scammony  powder  repeated  occasio- 
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nally;  and  two  grains  of  sulphate  of  quinine  to  be  taken 
twice  a-day. 

May  10. — ^The  tumor  somewhat  softer.  I  desired  him  to 
go  on  as  before  ;  only  using  the  combination  of  the  compound 
extract  of  colocynth,  the  compound  galbanum  pill,  and  extract 
of  hyoscyamus,  instead  of  the  scammony,  as  a  purge. 

June  15. — He  has  continued  the  purging,  the  quinine,  and 
the  plaster :  has  had  no  return  of  pain,  and  feels  generally 
better.  The  tumor  is  decidedly  softer,  and  extends  much  less 
backwards  into  the  lumbar  region.  It  seems  to  have  ad- 
vanced a  little  towards  the  scrobiculus  cordis.  I  desired  him 
to  persist  carefully  in  the  use  of  all  his  remedies. 

July  3. — I  can  no  longer  discover  any  tumor ;  and,  on  the 
most  careful  examination,  is  now  to  be  perceived  but  a  slight 
hardness  under  the  angle  formed  by  the  ribs  and  spine, 
which  is  apparently  the  spleen.  He  has  continued  the  qui- 
nine regularly,  and  has  been  obliged  to  increase  the  extract 
of  colocynth.  The  weather  having  been  very  hot,  he  expe- 
rienced great  irritation  from  the  emplastrum  ammoniaci 
c  hydrargyro,  and  has  been  obliged  to  leave  it  off  for  the  last 
two  days.  I  desired  him  to  continue  the  treatment,  but  not 
to  carry  the  purgatives  to  the  extent  of  irritating  his  bowels ; 
and,  if  necessary,  to  relinquish  the  plaster  during  the  hot 
weather,  resuming  it  as  soon  as  he  could. 

May  1836. — He  called  upon  me,  to  rejwrt  that  he  had  been 
perfectly  well  since  he  last  saw  me,  a  period  of  nine  months. 

Some  months  after,  a  relapse  occurred  in  this  case ;  but  the 
same  remedies  again  restored  the  spleen  to  its  ordinary  size ; 
only,  on  this  occasion,  I  had  the  cup})ing  employed  two  or 
three  times.     This  gentleman  lias  since  remained  well. 


I  have  at  this  time,  under  my  occasional  care,  a  case  alto- 
gether analogous  to  X\\c  one  just  detailed,  in  as  far  as  the 
very  great  and  aj)parently  sudden  increase  of  the  sj)lecn  is 
concerned,  and  its  complete  disapjxjarance  under  the  same 
plan  of  treatment :  but  in  this  case,  unfortunately,  the  rclajwe 
which  has  occurred,  hiis,  for  the  present,  bid  defiance,  not  only 
to  the  same  remedial  means,  but  to  the  io<line  and  other 
powerful  medicines.    It  was  from  this  case  that  the  diagrams 
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in  Plate  II.  were  taken ;  but  they  serve  nearly  as  well  to  shew 
the  progressive  decrease  in  the  last  case ;  except,  that  in  that 
the  tumor  never  descended  so  low  towards  the  pel\-is,  but 
seemed  more  concentrated  in  the  upper  part,  as  if  the  spleen 
had  enlarged  rather  in  the  hollow  of  the  diaphragm,  where  it 
was  possibly  retained  by  some  adhesions. 

Case  3. 
Enlarged  Spleen  in  a  Child. 

In  December  1837,  I  had  occasion  to  examine  a  child  aged 
two  years  and  four  months,  who  died,  swollen  to  an  enormous 
degree,  with  anasarca,  and  in  whose  abdomen  was  some 
serous  effusion.  This  child  had  never  flourished,  from  its 
birth;  and  for  the  last  year  the  spleen  had  been  distinctly 
felt,  occupying  a  large  portion  of  the  left  side  of  the  abdomen. 
Many  petechial  spots  appeared  on  various  parts  of  the  body : 
— whether  the  urine  coagulated  or  not,  I  do  not  know.  The 
spleen  was  found,  as  it  had  been  felt  during  life,  occupying 
the  abdomen  nearly  to  the  pelvis,  and  extending  almost  to 
the  mesial  line.  The  liver  was  healthy :  but  all  the  glands 
of  the  mesentery  were  greatly  enlarged ;  were  hard,  and  of  a 
red  colour.     The  kidneys  were  remarkably  hard  and  white. 

I  adduce  this  as  an  instance  of  the  great  size  to  which 
the  spleen  attains,  during  infancy.  The  case  is  a  compara- 
tively common  one ;  and  more  marked  cases,  in  younger  sub- 
jects, will  occur  to  my  readers. 

Case  4. 
Remarkable  Distention  of  the  Spleen  without  Disorganixation. 

Death  from  the  Effects  of  Diseased  Liver. 
George  Thomason,  aged  23,  a  tailor,  was  in  Cornelius 
Ward,  in  the  autumn  of  1832,  under  the  care  of  Dr.  Back.  I 
saw  him  a  few  days  after  his  admission ;  and  was  struck  with 
his  prominent  abdomen,  and  tlie  dark  dingy  tinge  of  icterus 
with  which  he  was  sufiused.  I  found  that  the  upper  part  of 
the  abdomen  about  the  imibilicus  gave  a  most  distinct  hollow 
sound,  on  percussion,  as  he  lay  upon  liis  back.  In  the  lower 
parts,  about  the  sides  and  over  the  pubes,  fluctuation  was 
equally  evident.  The  veins  of  both  sides  of  the  abdomen 
were  mucli  enlarged ;  but  tliis  was  most  seen  upon  the  left 
There  was  an  irregular  tumor  to  be  felt,  descending  from 
Vol.  III.  1  , 
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beneath  the  ribs  on  the  left  side  nearly  into  the  pelvis,  and 
reaching,  anteriorly,  almost  to  the  umbilicus.  Tliis  I  con- 
ceived to  be  the  spleen;  and  a  layer  of  fluid  was  spread 
between  it  and  the  integuments.  At  the  same  time,  the  liver 
was  but  very  indistinctly  to  be  felt ;  but  what  appeared  to 
be  the  left  lobe,  was  just  perceptible  through  the  fluid.  His 
tongue  was  furred,  and  of  an  ash  colour :  his  stools  light ' 
urine  deeply  tinged  with  bile,  and  of  a  red  tint :  lips  purple. 
It  appeared,  from  the  history  he  gave,  that  about  four  years 
before,  while  sitting  on  his  board,  he  had  been  greatly  alarmed, 
and  fell  on  the  ground  in  a  kind  of  fit :  but  though  the  blow 
was  severe,  he  seemed  to  have  derived  no  permanent  ill 
from  it ;  but  a  few  months  afterwards  he  found  his  clothes 
getting  tight  about  his  stomach,  and  this  has  continued 
ever  since.  About  two  years  before  his  admission,  he  was 
in  St.  Thomas's  Hospital,  with  slight  jaundice ;  which  had 
continued,  occasionally,  up  to  the  time  when  I  first  saw 
him  ;  but  for  the  last  month,  his  abdomen  had  been  getting 
much  larger.  By  the  marks  of  cupping-glasses,  it  ap- 
peared as  if  the  chief  pain  he  experienced,  at  his  first 
attack,  had  been  in  the  region  of  the  spleen,  rather  than  the 
liver,  as  all  the  scars  were  on  that  side.  Very  little  altera- 
tion took  place  in  his  condition ;  but  the  splenic  tumor  varied 
in  size,  as  shewn  by  some  diagrams  I  made.  His  abdomen 
grew  more  distended,  and  his  colour  became  more  dark  and 
dingy,  assuming  a  green  tint.  About  tlie  10th  of  January 
he  expectorattxl  a  good  deal  of  blootl,  which  continuetl  several 
days ;  petechial  spots  appeared  on  his  shoulders  and  arms ; 
and  his  legs  became  very  painful,  from  tlie  anasarcous  disten- 
tion :  at  length  he  died,  on  the  20th  of  June  1833. 

sEcno  CADAVERis,  Jan.  21,  1833. — Tlie  body  of  a  dingy  light- 
green  colour;  the  abdomen  greatly  distended,  but  flaccid; 
and  the  tumor  on  the  right  side  was  not  to  be  felt. 

The  cavity  of  the  thorax  much  encroached  on  by  the  fluid 
of  the  abdomen,  which  now  pushed  up  the  diaphragm,  leav- 
ing the  abdomen  flaccid.  The  left  lung  adhered  to  the  pleura ; 
but  was  healthy,  as  was  the  right.  The  heart  I  did  not  see 
examined :  it  looked  ratlier  large,  and  was  slightly  tinged 
with  bile. 
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On  opening  the  abdomen,  the  small  intestines  were  found 
only  moderately  distended,  floating  on  the  surface  in  the 
central  part,  and  the  colon  some  way  above  the  umbilicus, 
with  the  omentum  discoloured,  and  rather  puckered  up.  The 
liver  lay  quite  in  the  hollow  of  the  diaphragm,  pushed  upwards, 
and  now  presenting  its  edge  only.  It  was  small,  contracted, 
hard,  and  lobulated,  in  a  most  extreme  degree ;  the  projec- 
tions of  the  lobules  of  a  dark  olive-green  colour ;  the  rest,  of 
a  silvery- white  grey  tint,  owing  to  the  thickened  and  diseased 
state  of  the  peritoneum.  On  cutting  into  the  liver,  it  was 
evident  that  the  cause  of  its  lobulated  and  mis-shapen  form 
was  the  contraction  of  the  cellular  tissue.  It  cut  almost  as 
hard  as  gristle ;  and  the  bands  of  cellular  substance  appeared 
running  through  it,  drawing  the  glandular  texture  up  into 
nodules.  Its  colour  was  a  deep  olive-green,  throughout:  a 
good  deal  of  blood  issued  from  the  vessels  in  the  substance 
of  the  liver,  when  it  was  cut  into ;  and  many  of  the  mode- 
rately-sized biliary  tubes  contained  bile  of  a  thick  consistence 
and  rather  mucous  character. 

The  gall-bladder  looked  clear,  as  if  filled  with  colourless 
fluid,  or  too  opake  to  shew  colour :  it  was  distended,  con- 
tainins:  about  three  or  four  oimces  of  mucous  fluid :  and  it 
was  doubled  over  upon  its  duct,  forming  a  kind  of  valve. 
The  hepatic,  cystic,  and  common  ducts,  were  all  much 
dilated;  the  cause  of  their  obstruction  being  apparently 
several  dark-coloured  hard  enlarged  glands  about  Glisson's 
capsule. 

The  spleen  was  very  large,  and  was  plainly  the  viscus  I 
had  felt  during  life ;  but  now  it  was  flaccid,  and  e\'idently  un- 
gorged :  besides  which,  the  diaphragm  being  pushed  upwards, 
it  hjid  subsided  very  much,  falling  back  into  tlie  lumbar  space, 
and  hardly  descending  there  below  the  level  of  the  umbilicus. 
The  weight  of  the  spleen  was  three  pounds  ten  ounces,  and 
its  structure  was  nearly  natural. 

The  pancreiis  was  hard ;  and  appeared  to  liave  suffered  the 
same  contraction  of  the  interstitial  cellular  tissue  that  had 
affected  the  liver,  so  that  each  little  lobule  seemed  distinct 
and  hard.  The  kidneys  healthy:  the  colon  tinged  exter- 
nally by  bile,  and  the  small  intestines  a  little.  A  large  quan- 
tity of  very  clear  bilious  serum  in  the  cavity  of  the  abdomen. 

ee2 
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It  is  doubtful  whether  the  accident,  on  which  tliis  patient 
laid  much  stress  in  his  history,  had  any  connection  with  his 
subsequent  illness :  it  is  more  probable,  that  the  whole  de- 
pended on  intemperate  habits,  which  led  to  chronic  inflam- 
mation of  the  liver  and  ascites.  The  important  fact,  as  con- 
nected with  our  present  inquiry,  is,  the  unusual  size  of  the 
spleen,  weigliing,  in  its  contracted  state,  no  less  than  three 
pounds  ten  ounces,  and  still  retaining  somewhat  of  its  healthy 
structure ;  which  appears  the  more  extraordinary,  when  we 
take  into  account  the  long  continuance  of  the  chronic  hepatic 
disease.  That  the  organ  was  capable  of  distending  and  con- 
tracting, appeared  from  the  varying  size  denoted  by  the 
diagrams  I  made,  which  corresponded  almost  entirely  with 
the  two  diagrams  in  Plate  II.  of  this  commimication.  The 
occurrence  of  petechia)  might  lead  us  to  suppose  that  the  spleen 
had  been  influential  in  the  symptoms  attending  the  fatal  ter- 
mination ;  but  it  is  more  probable  that  this  was  merely  a  ma- 
nifestation of  that  general  haemorrhagic  tendency,  so  conspi- 
cuously marked  in  many  cases  of  long-continued  jaundice. 

Case  5. 
Enlarged  Spleen,  occurring  in  a  Case  of  fatal  Diarrhoea. 
Mary  Shorter,  aged  42,  was  admitted  into  Guy's  Hospital, 
under  my  care,  November  24,  1830,  affected  with  a  severe 
dysenteric  diarrhoea,  of  several  weeks'  sfcinding.  Her  com- 
plexion was  remarkably  sallow,  her  lips  pallid,  and  her  eyes 
glassy,  but  there  was  not  the  slightest  tendency  to  jaundice. 
The  abdomen,  as  she  stood,  appeared  greatly  enlarged  ;  and 
when  in  a  recumbent  posture,  there  was  no  difficulty  in  as- 
certaining immediately  the  source  of  the  enlargement,  which 
was  evidently  the  spleen,  enormously  increased  in  bulk :  it 
occupied  the  whole  of  the  left  side  of  the  abdomen ;  and  its 
margin  wjia  distinctly  to  be  tracinl,  lobulated  in  two  or  tliree 
parts,  and  extending  from  under  the  margin  of  the  ribs,  in- 
clining rather  forwards,  so  as  to  advance  to  the  umbilicus,  and 
descend  quite  intt)  the  jxjlvis.  (See  Plat<*  VI.)  Slie  informed 
us  tliat  she  had  been  subject  to  a  weak  state  of  health  for 
several  years,  her  complexion  frinjuently  becoming  sallow. 
She  had  bonie  five  cliildren :  the  hist  wjis  eighteen  months 
Ago,  tiie  labour  being  (|uite  easy  and  natural.     Eight  weeks 
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before,  she  was  first  sensible  of  the  tumor  in  the  abdomen ; 
which,  however,  was  at  that  time  so  large,  that  she  thought  it 
had  increased  very  little  since.  She  complained  of  some  pain 
in  the  left  side,  when  she  lay  on  the  right ;  and  the  tumor  was 
frequently  tender  in  some  parts. 

I  applied  blisters  over  the  tumor,  and  afterwards  the  em- 
plastnmi  ammoniaci  c  hydrargyro ;  and  under  these  appli- 
cations the  tumor  certainly  appeared  to  diminisli :  but  the 
condition  of  the  bowels  was  that  to  wliich  attention  was  chieflv 
directed,  for  she  was  constantly  subject  to  diarrhoea  and 
dysenteric  symptoms  :  she  had  likewise  pain  running  down 
the  left  leg:,  ft^m  which  she  often  suffered  much. 

A  va^iet^'  of  remedies  were  administered ;  but  from  none 
did  she  receive  so  much  decided  relief  as  from  the  employ- 
ment of  opiate  suppositories  and  injections,  with  the  occa- 
sional use  of  a  combination  of  tincture  of  opium  and  linseed- 
oil  ;  but  the  relief  was  only  temporary,  and  she  constantly 
lost  ground. 

In  the  month  of  March,  I  began  to  perceive  that  efiusion 
was  taking  place  into  the  abdomen  ;  the  fluid  was  e^•idently 
perceptible  between  the  integuments  and  the  surface  of  the 
spleen  ;  and  in  the  beginning  of  May  she  died. 


I  greatly  regret  that  I  have  lost  the  notes  of  the  dissection 
in  this  case ;  but  the  enormous  size  of  the  spleen,  which  had 
acquired  a  fleshy  consistence,  was  the  most  remarkable  cir 
cumstance,  togetlier  A^'ith  the  ulcerated  condition  of  the  in- 
testines, which  appeared  to  be  the  chief,  if  not  the  sole  cause 
of  death. 

There  can  be  no  doubt  that  a  tumor  of  tliis  unusual  size  in 
the  abdomen  must  have  aggravated  greatly  the  disease  of  tlie 
intestines,  and  may  have  been  early  a  cause  of  that  want  of 
repairing  power  which  prevented  the  healing  of  the  ulcers  in 
the  mucous  membrane  of  the  bowels :  it  might  likewise,  in 
a  great  degree,  have  contributed  to  that  embarrassment  in 
the  circulation  which  induced  ascites,  as  the  general  powers 
of  life  sunk  under  continued  disease.  It  is  remarkable,  in 
this,  and  in  many  other  cases,  that  the  enlargement  of  the 
spleen  seems  to  make  a  rapid  progress  at  first ;  and  tlien  to 
become  stationary,  seldom  increasing  by  a  continuous  and  pro- 
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gressive  growth :  but  I  believe  the  fact  to  be,  that  the  organ 
becomes  rather  suddenly  over-distended ;  and  then,  being 
very  little  sensible  of  pain  under  distention,  it  is  not  till  some 
casual  circumstance  leads  to  the  discovery  of  the  tumor  that 
the  fact  is  detected :  and  then,  probably,  the  distention  has 
already  continued  so  long,  that  remedies  are  incapable  of 
acting,  in  any  considerable  degree,  to  expel  the  blood ;  and 
thus  the  enlargement  becomes  permanent  and  stationary,  be- 
cause it  is  not  so  much  from  the  result  of  morbid  growth,  as 
from  consolidated  natural  tissue. 

Case  6. 
Enlarged  and  Fleshy  Spleen,  with  Chronic  Disease  of  the  Liver. 
Richard  Dancer,  aged  39,  was  admitted  into  the  hospital, 
May  12,  1824,  affected  with  an  enlargement  of  the  spleen 
very  obvious  to  the  touch,  and  ascites  ;  and  the  veins  of  the 
abdomen  were  much  enlarged.  He  had  been  all  his  life  a 
sailor,  and  much  exposed  in  different  climates.  He  was 
treated  by  mercurials  and  squills,  with  diuretics ;  and  after- 
wards by  tonics. 

He  gradually  improved ;  and  was  so  well,  that  he  was 
about  to  be  presented,  when,  on  exposure  to  cold,  he  was 
affected  with  peritonitis,  and  died  on  the  12th  of  October. 

sEcno  CADAVERis. — The  skin  was  jaundiced.  Tlie  peritoneal 
coat  of  the  intestines  was  inflamed  :  there  were  several  pints 
of  fluid  in  the  abdomen.  The  intestines  were  covered  with 
a  coating  of  recent  coagulable  lymph,  in  shreds.  The  liver 
deeply  lobulated  and  puckered  ;  and  in  some  parts  present- 
ing an  apjxjarance  of  tuberculation,  with  vessels  ramifying 
u}X)n  it. 

The  spleen  was  more  than  six  times  its  natural  size,  fleshy 
and  firm,  with  a  cartilaginous  patch  upt)u  one  end. 

The  omentum,  the  mesentery,  and  the  mesocolon,  were 
loaded  with  fat ;  and  besides  that,  there  was  a  mass,  apjMi- 
rcntly  of  fat,  but  almost  as  firm  as  cartilage,  on  the  vertebnc, 
near  the  brim  of  the  jxjlvis,  to  the  left  side ;  whicli  apjx'ared  to 
account,  in  some  degree,  for  the  swelling  which  had  latterly 
taken  place  in  tiie  left  U-g. 
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Case  7. 

Enlarged  and  Fleshy  Spleen,  icith  Chronic  Disease  in  the 
Abdomen,  Mottkd  Kidneys,  and  Albuminous  Urine. 

In  July  1837,  I  was  requested  by  Mr.  Meryon  to  see  witli 
him,  in  consultation,  a  gentleman  labouring  under  ascites  and 
general  anasarca.  His  countenance  was  slightly  suffused 
■with  bile,  his  skin  dry,  and  his  urine  highly  albuminous,  and 
considerably  loaded  with  lateritious  sediment.  There  was 
no  difficulty  in  pronouncing  that  the  kidneys  were  diseased, 
and  that  the  abdominal  viscera  were  greatly  implicated.  Tlie 
effiision  into  the  abdomen  was  too  great  to  allow  us  to  feel  any 
particular  viscus.  The  symptoms  had  now  existed  for  nearly 
four  months  without  alle\'iation,  so  that  we  had  no  expecta- 
tion of  prolonging  life  many  weeks.  They,  however,  under- 
went various  changes ;  the  fluid  in  the  extremities,  and  at 
one  time  the  ascites,  greatly  diminishing;  and  at  another 
time  he  was  so  well,  as  to  get  out  in  a  can*iage  for  a  few 
days :  but,  eventually,  the  ascites  increased  greatly,  and  was 
the  chief  source  of  our  anxiety ;  plainly  shewing,  although 
tlie  urine  continued  coagulable,  that  we  had  other  mischief, 
than  that  connected  with  the  kidney,  to  contend  with.  He 
survived  to  the  end  of  December. 

sECTFio  CADAV  ERis. — A  Considerable  quantity  of  fluid  in  the 
abdominal  cavity.  Old  and  very  strong  adhesions  of  the  peri- 
toneiun  of  the  liver  to  the  parietes.  The  substance  of  the 
liver  was  soft  and  sodden,  but  not  disorganized.  The  intes- 
tines opake  and  thickened.  The  spleen  was  full  eight  times 
its  natural  size,  and  nearly  as  hard  as  cartilage.  On  being 
squeezed,  when  cut  through,  scarcely  a  drop  of  blood  escaped 
from  it.  The  kidneys  were  white,  where  they  were  not 
stained  by  the  decomjx)sition  of  the  abdominal  fluid.  Tliey 
were  mottled,  very  decidedly,  but  by  no  means  in  an  advanced 
state  of  that  disease.  The  lungs  and  the  heart  were  healthy : 
there  was  some  eSusion  into  the  cavities  of  the  chest. 


In  cases  of  chronic  disease,  particularly  of  the  liver,  it  is 
much  more  usual  to  find  the  spleen,  if  enlai^ed,  in  the  hard, 
fleshy,  and  consolidated  state  wliich  occurred  in  the  last  three 
cases,  than  in  the  almost  natural  condition  in  which  it  was 
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found  in  the  preceding  one :  but  the  fact,  that  sometimes  the 
spleen  is  to  all  appearance  healthy  when  the  liver  is  distinctly 
indurated  and  altered  throughout  its  substance — and  that  oc- 
casionally, though  enlarged,  the  structure  of  the  spleen  seems 
natural — and  that  the  most  hardened  spleens,  as  in  tlie  last 
cfise,  sometimes  accompany  livers  but  little  disorganized, 
proves  that  there  is  something  more  required  than  the  de- 
ranging of  the  liver,  to  produce  this  change  in  the  spleen. 
I  may  mention,  that  of  the  enlarged  and  indurated  condition 
of  the  spleen  co-existing  with  a  hard  contracted  and  lobu- 
lated  liver,  we  have  some  very  marked  specimens  preserved 
in  our  Museum ;  and  it  is  to  be  presumed  that  the  change 
in  both  bespeaks  a  state  of  chronic  inflammation. 

There  is  another  point,  connected  with  the  last  case,  which 
deserves  remark ;  and  that  is,  the  combination  of  so  much 
abdominal  mischief  with  albuminous  urine :  and  it  is  right  to 
mention,  that  I  have  known  a  few  cases,  besides  this,  in  which 
enlarged  spleen  has  existed  in  the  same  combination,  in  which 
the  kidneys,  though  decidedly  mottled  or  granulated,  have 
shewn  less  altered  structure  than  the  severity  and  circum- 
stance of  the  disease  had  led  me  to  expect.  In  such  cases,  it 
is  possible  that  the  derangement  of  the  spleen  is  sometimes 
an  accidental  coincidence ;  and  sometimes  one  result,  in  com- 
mon with  many  others,  which  assists  in  bringing  such  cases 
to  a  fatal  issue.  In  a  great  number  of  cases  of  albuminous 
urine,  the  spleen  has  been  observed  in  a  perfectly  healthy 
condition:  and  of  the  hundred  dissections  detailed  in  a 
former  Volume  of  these  Reports,  in  64  of  which  the  state 
of  the  spleen  is  noted,  27  are  said  to  be  liealthy :  and  tlie 
37  which  deviate  from  jx^rfect  health  have  no  uniform 
defect,  six  being  small,  eight  soft,  ten  large  and  more  or  less 
fleshy  and  hard,  and  two  small  and  hard  :  one  is  mentioned 
as  lacerable,  one  granulated,  and  one,  tuberculated ;  and  the 
remaining  eight  in  variable  degrees  of  softness  or  hardness, 
suflicient  to  attract  a  casual  remark.  It  is  probable  that  the 
remaining  36  of  the  100  cases  presented  at  least  no  very  iv- 
markabk^  disejise  in  the  structure  of  the  spleen,  or  tlie  feet 
would  liave  been  stated.  . 
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C-\sE  8. 
Abscess  of  the  Spleen  opening  into  the  Colon. 
Ann  Cubitt,  aged  25,  was  admitted  into  the  Clinical  Ward, 
November  10,  1825.  She  was  a  young  woman,  much  ema- 
ciated, of  peculiarly  sallow  complexion,  and  anxious  counte- 
nance. She  complained  of  general  uneasiness  and  pain  in  the 
abdomen,  more  particularly  the  scrobiculus  cordis  and  right 
hj'pochondriiun,  at  which  part  there  was  an  e\-ident  fulness : 
pressure,  and  all  ingesta,  increased  the  pain  and  uneasiness  of 
the  stomach,  which  were  relieved  by  vomiting.  The  food  was 
often  vomited,  immediately  after  it  was  taken :  at  other  times  it 
remained  some  time  before  it  was  rejected.  There  was,  also, 
occasional  vomiting  of  a  bilious  fluid,  and  a  constant  loathing 
of  food.  Pulse  120,  small  and  weak :  tongue  glossy  and  dry : 
skin  hard  and  dry :  thirst,  headache,  occasional  heats  and 
chills :  some  pain  in  the  loins ;  and  the  catamenia  had  not 
appeared  for  seven  months.  There  had  sometimes  been 
cedema  of  the  lower  extremities,  particularly  after  exercise, 
but  there  was  none  at  the  time  of  her  admission.  Bowels 
sometimes  costive ;  at  other  times,  relaxed :  and  although 
much  stress  was  laid  upon  the  diarrhoea,  yet,  shortly  after  her 
admission,  we  saw  some  dejections  which  had  a  verj'  healthy 
character.  It  appeared,  from  her  account,  that  she  vomited 
blood,  to  the  extent  of  about  a  pint,  on  one  occasion,  three 
years  ago,  but  had  no  return  of  tliis  since ;  and  her  present 
complaint  came  on  with  pain  at  her  stomach,  and  vomiting, 
which  she  dated  to  the  time  her  catamenia  disappeared.  I 
ordered  egg  wine,  and  milk  and  lime-water  for  drink,  in  small 
quantities  frequently. 
Habeat  Ext.  Gentian,  gr.  ij.    Sodae  subcarb.  gr.  ij.    Opii  gj.  ^.  ter  die. 

The  two  first  nights  after  her  admission,  she  had  paroxysms 
of  shivering,  followed  by  perspirations,  almost  like  fits  of  ague. 
Her  motions  were  frequently  thin,  wateiy,  and  verj^  offensive ; 
but  she  was  able  to  retain  a  little  more  food ;  and  nothing 
was  more  agreeable  to  her  stomach  than  an  egg  beat  up 
with  wine. 

Nov.  1 7.  Feels  much  exhausted,  and  has  liad  scarcely  any 
sleep.  Pulse  not  jierceptible  at  the  left  wrist,  and  scarcely  so 
at  the  right :  great  jwin  in  the  left  hand :  it  has  a  bluish 
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appearanee,  and  is  not  sensible  when  touched.  The  warm 
poultice  which  has  been  applied  to  the  abdomen  has  given  her 
relief.  She  vomited  once  in  the  night,  after  taking  a  powder 
of  the  hydrarg.  c  creta.  Motions  relaxed,  and  green.  She 
has  seemed  to  relish  some  soda-water  with  a  little  brandy. 
The  affection  of  the  left  hand  increased  :  it  became  livid,  and 
extended  above  the  wrist :  then  the  fingers  became  black  and 
gangrenous ;  and,  gradually  sinking,  she  died  on  the  evening 
of  the  21st. 

sECTio  CADAVERis. — Lungs  and  heart  sound  and  healthy.  The 
liver  was  much 'enlarged,  particularly  the  left  lobe;  which, 
with  the  spleen,  formed  an  arch,  which  embraced  and  pressed 
upon  the  cardiac  extremity  of  the  stomach.  Tlie  substance 
of  the  liver  was  hard  and  granulated,  and  exsanguine.  The 
right  lobe  had  contracted  slight  adhesions  to  the  diaphragm. 
The  spleen  was  enlarged,  and  firmly  adherent  to  the  trans- 
verse arch  of  the  colon.  There  was  an  abscess  in  the  spleen, 
involving  about  half  of  its  substance.  On  the  left  side  of  the 
abscess,  adhesive  matter  had  been  tlirown  out,  so  as  to  form 
a  complete  partition  between  the  healthy  and  diseased  por- 
tions. The  abscess,  from  the  adhesions  of  the  colon  to  tlie 
spleen,  had  ulcerated  through  the  coats  of  that  intestine,  and 
formed  a  communication  with  its  interior.  The  contents  of 
the  abscess  had  a  grumous  chocolate  ap})earance  :  the  spleen 
liad  formed  adhesion  to  the  diaphragm ;  and  at  this  \M\ri  the 
parietes  of  the  abscess  were  considerably  thinner.  Tliei^e  was 
an  abscess  in  the  left  ovary,  and  the  cavity  of  the  uterus  was 
irregular  in  its  surface. 

It  is  quite  obvious,  that,  in  this  case,  there  was  notliing 
to  direct  us  to  a  certain  diagnosis :  and  the  following  short 
extnict,  from  a  few  clinical  observations  which  I  i-ead  to  the 
Class  the  day  after  I  admitted  this  patient,  will  shew  wliat  were 
my  views  upon  that  subject,  and  serve  as  a  pretty  just  state- 
ment of  the  extent  to  whicli  we  can  fairly  venture  a  diagiiosis 
in  cases  of  such  unusual  and  comj)licated  disease: — 

"  This  is  a  case  in  which  the  nature  of  the  disease  is  not 
"  altogether  obvious  to  m<\  That  sonu^thing  is  prcHlucing  the 
"  greatest  irritJibility  of  stomach,  is  (juite  evident  The  cx)n- 
"  stant  vomiting,  wiiich  for  several  months  |>ast  has  never  been 
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"  absent  for  above  two  days  at  a  time,  and  the  uneasiness  she 
*•  experiences  after  taking  food,  until  it  is  rejected,  lead  very 
"  strong:lv  to  the  belief  that  the  stomach  is  the  seat  of  organic 
"  change  :  on  the  other  hand,  her  age,  wliich  is  but  25  years, 
"  is  much  below  that  at  which  schirrous  disease  of  tlie  stomach 
"  usually  comes  on.  The  character  of  the  vomiting',  which  is 
**  frequently  decidedly  bilious,  is  not  that  wliich  generally  at- 
"  tends  schirrous  pylorus;  in  which  disease,  the  matters  ejected 
"  are  often  colourless  in  the  early  stages ;  and  grumous,  or 
"  coflfee-coloured,  in  the  last  stages.  Then  again,  the  fulness 
"  over  the  region  of  the  stomach  and  liver  is  greater,  and  more 
"  extensive,  than  is  usual  in  schirrous  pylorus,  imless  the  sub- 
"  stance  of  the  stomach  be  itself  involved  in  the  disease.  At 
"  all  events,  her  countenance  denotes  plainly  visceral  organic 
"  disease ;  and  her  emaciated  and  weakened  frame  forbid  any 
"  but  the  mildest  remedies,  or  the  most  gentle  administration 
"  of  the  more  powerful  ones.  Speaking  to  you,  as  I  do,  in 
♦'  doubt  respecting  this  case,  I  could  wish  each  of  you  to  weio^li 
"  the  arguments  on  both  sides.  The  disease  may  be  in  the 
"  stomach,  or  it  may  be  external  to  it.  It  may  be  in  the  liver; 
"  or  it  may  be  in  the  omentum,  and  the  peritoneal  covering  of 
"  the  stomach  and  intestines.  It  is  not  unlikely  that  some 
"  extensive  and  complicated  disease  of  these  parts  will  be 
"  found  after  death." 

In  the  following  case,  the  same  great  difficulty  of  goino- 
beyond  a  conjectural  diagnosis  ^vill  be  recognised :  still,  the 
symptoms  are  such  as  connect  themselves  in  a  most  interest- 
ing manner  with  the  appearances  after  death,  and  seem  to 
offer  much  encouragement  to  our  researches  into  the  distinc- 
tive marks  of  disease. 

Case  9. 

Slovghing  Abscess  of  the  Spleen. 
Avne  Howell,  aged  21,  was  admitted,  under  my  care,  January 
24,  1829,  into  Dorcas  Ward.  She  was  a  housemaid;  and  was 
in  a  most  reduced  condition,  ha\-ing  been  ill  for  some  weeks ; 
during  wliich  she  had  been  very  actively  treated  by  copious 
and  repeated  bleedings,  for  what  had  been  considered  an 
attack    of  carditis,    coming   on    immediately  after  liaWng 
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undergone  excessive  fatigue  by  walking  upwards  of  t^^enty 
miles. 

Her  chief  symptoms  after  admission  were,  great  depres- 
sion, a  rapid  weak  pulsation  of  the  heart,  and  frequent  vomit- 
ing ;  under  which  she  sunk  in  about  ten  days,  her  legs  having 
become  oedematous. 


SECTio  CADAVERis. — The  body  not  greatly  emaciated :  the 
right  leg  and  thigh  very  cedematous  :  superficial  veins,  large, 
and  turgid. 

Pleurae  and  lungs  generally  healthy,  but  exsanguine  :  some 
slight  adhesion,  and  some  more  recent,  from  the  diaphragm 
to  the  base  of  the  left  lung.  The  pericardium  contained  some 
ounces  of  straw-coloured  serum,  with  thin  tender  films.  The 
heart  quite  healthy  :  the  blood  partially  coagulated,  deficient 
in  red  particles. 

In  the  abdomen,  there  were  some  cellular  adhesions,  of  long 
standing,  between  the  liver  and  the  diaphragm,  and  between 
the  liver  and  the  stomach :  on  the  left  side  were  more  recent 
adhesions  in  the  neighbourhood  of  the  spleen,  circumscribing 
a  cavity  bounded  above  by  the  under  surface  of  the  left  lobe  of 
the  liver,  to  the  inner  side  by  the  stomach,  and  to  the  outer 
side  by  the  spleen.  This  cavity  contained  an  offensive  dark- 
coloured  matter,  with  a  strong  gangrenous  odour  ;  which  was 
produced  by  the  breaking  down  of  a  portion  of  the  spleen, 
extending  to  no  great  depth  into  the  organ,  the  remainder  of 
which  was  firmer  than  natural,  and  of  a  red  colour.  There 
was  a  small  circular  aperture  in  the  cardiac  extremity  of  tlie 
stomach ;  but  a  portion  of  lymph  prevented  the  gangrenous 
matter  from  entering.  The  alimentJiry  canal  healthy,  but 
much  contracted  in  many  parts.  Liver  very  exsanguine: 
healthy,  except  where  a  jmrt  assisted  to  form  the  parietes  of 
the  gangrenous  cavity,  and  here  it  was  covered  with  a  thick 
loose  false  membrane.     Kidneys  and  uterus  healthy. 

The  common  iliac  veins,  and  the  femoral,  so  far  as  traced, 
were  filled  with  firm  coagula,  almost  entirely  of  a  yellowish- 
whitt)  colour,  with  some  puriform  fluid.  Similar  coagula,  but 
accompanied  by  a  larger  j)r(>j)orti()ii  of  puriform  fluid,  filled 
the  inferior  cava  to  within  a  short  distance  of  that  part  where 
it  receives  the  blood  from  the  liver.     As  it  apinxxiolietl  this 
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part,  the  coaoxila  became  considerably  contracted  ;  and  above 
this  part  there  was  no  coagulmn. 

The  lumbar  absorbent  glands  were  somewhat  enlarged,  and 
of  a  light-red  colour. 


In  these  two  cases,  we  perceive  a  coincidence  in  the  depres- 
sing influence  exerted  on  the  circulating,  and  perhaps  more 
particularly  the  venous  system,  as  she^vn  by  the  condition  of 
the  extremities  in  both  :  but  as  both  patients  were  in  a  very 
exliausted  state,  we  are  not  allowed  to  lay  too  much  stress 
upon  this  fact,  though  I  shall  presently  have  occasion  to  men- 
tion a  third  corresponding  case. 

Case  10. 

Jaundice  from   general  Enlargement   of  the  Liver.  —  Spleen 
qreatly  enlarged,  and  studded  with  small  hard  opake  bodies. 

The  glandular  and  absorbent  system  much  diseased. 
Joseph  P.\rker  was  admitted  into  Guy's  Hospital,  imder  my 
care,  December  20th,  1830.     His  chief  complaint  was,  the  en- 
largement of  his  abdomen,  which  was  very  considerable.     A 
ha^  tumor  occupied  all  the  upper  part  of  the  abdomen ;  and  its 
edge  might  be  traced  distinctly  almost  into  the  pelvis.     His 
countenance  was  a  little  sallow,  and  his  eyes  slightly  tinged 
with  bile.      He  had  a  troublesome   cough,   particularly  at 
night,  which  sometimes  went  on  to  produce  sickness.     It  ap- 
peared, that  three  years  before  he  liad  been  first  attacked  witli 
pain  about  two  inches  below  tlie  false  ribs,  on  the  right  side ; 
and  since  that  time  had  never  been   perfectly  well,  though 
able  to  pursue  his  occupation,  as  a  shoemaker,  for  some  time. 
About  eighteen  months  afterwards  he  went  into  tlie  country ; 
and  it  was  then  tliat  he  first  perceived  liis  abdomen  to  enlarge. 
He  suffered  no  pain ;  but  it  increased  so  mucli,  that  seven 
montlis  ago  he  was  obliged  to  give  up  liis  work,  and,  in  Sep- 
tember 1830,  went  into  the  Mary-le-Bonne  Infirmary;  where 
he  was  under  the  care  of  Dr.  Hooper  for  eleven  weeks,  and 
left  that  institution  a  week  only  before  his  admission  into 
Guy's. 

The  remedies  which  I  prescribed,  during  the  time  he  was 
under  my  care,  were,  light  bitters,  with  taraxacum,  and  small 
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doses  of  blue  pill  from  time  to  time :  in  addition  to  which,  I 
applied  the  emplastrum  ammoniaci  cum  hydrargyro  to  the 
tumor,  and  afterwards  rubbed  in  the  liniment  of  tartar  emetic. 
Many  little  changes  took  place  :  the  urine  was  occasionally 
more  or  less  tinged  with  bile :  the  stools  were  sometimes  of  a 
drab  colour :  his  cough  often  required  palliative  remedies  ;  and 
the  middle  of  February  he  experienced  frequent  epistaxis. 
His  jaundice  never  exceeded  the  slightest  yellow  tinge ;  and 
he  continued  able  to  walk  about  the  ward,  when,  in  the  end 
of  February,  he  left  the  hospital  on  account  of  some  domestic 
losses.  — I  saw  nothing  of  him  till  June,  when  he  was  ad- 
mitted into  Guy's,  under  Dr.  Back.  He  was  now  most  dread- 
fully emaciated  :  the  jaundice  was  much  increased ;  and 
all  along  under  his  jaw  was  a  row  of  enlarged  glands  of  the 
size  of  small  plums  of  an  oval  form,  and  only  of  a  moderately 
hard  consistence.  His  cough  was  very  frequent,  and  he  was 
completely  confined  to  liis  bed.  Serous  effusion  had  taken 
place  into  the  peritoneal  cavity;  which,  while  it  rendered 
the  abdomen  larger,  prevented  us  from  feeling  the  tumor 
quite  so  distinctly  as  before.  His  cough  was  very  trou- 
blesome :  his  tongue  was  red  and  glossy :  his  appetite  bad, 
and  his  bowels  relaxed.  He  had  frequent  vomiting  of  frothy 
bilious  matter ;  and  on  the  21st  of  July  lie  sunk. 

sECTio  CADAVERis. — The  body  was  decidedly  jaundiced,  of  a 
dingy  yellow  colour,  and  greatly  emaciated.  The  right  lung 
was  hepatized,  partly  from  old  and  partly  from  more  recent 
inflammation.  The  liver  was  greatly  enlarged,  weighing 
above  eleven  pounds.  It  was  flat  and  smooth  on  its  surface, 
of  an  olive-brown  colour ;  and,  when  cut  into,  shewed  a  gene- 
ral disease  of  the  acini,  which  had  a  tendency  to  fonn 
clusters  and  masses,  resembling,  when  divided,  the  cut  ends 
of  bundles  of  muscular  fibres.  The  gjill-bladder  contiiined 
about  an  ounce  of  watery  mucus,  slightly  tinged  with  bile. 
The  kidneys  were  large :  the  spleen  was  at  least  six  times 
the  natural  size*,  rather  solid,  and  pretty  thickly  studdtnl 
witli  very  small  light  bodies,  api)arently  thickened  jwrtions 
of  cellular  membnine.  The  whole  of  the  lumbar  glands 
were  greatly  enlarged,  of  a  fleshy  consistence,  and  homo- 
geneous in  their  structure  ;  with  nothing  of  the  fungoid  struc- 
ture, and  nothing  of  the  scrofulous  apiKMiniuce.     Some  <»f 
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them  were  red,  with  ecchymosis  in  their  structure ;  but  the 
greater  part  were  of  a  flesh  colour,  with  a  yellow  tinge. — The 
thoracic  duct  was  very  large;  and  was  filled  with  blood, 
forming  a  dark  soft  coagulum. 

The  consolidated  and  granular  condition  of  the  spleen, 
which  occurred  in  this  case,  is,  I  believe,  the  result  of  chronic 
inflammation ;  but  sometimes  an  appearance  not  unlike  this 
is  protluced  by  the  early  deposit  of  miliary  tubercles. 

Case  11. 
Spleen  reduced  nearly  to  a  Fluid  State,  connected  with  extensive 

Disease  of  the  Absorbent  Glands. 
A  WOMAN  was  admitted  into  Martha's  Ward,  imder  the  sur- 
geon, May  17,  1825,  having  been  long  subject  to  glandular 
swellinsr  of  the  neck,  and  a  chronic  enlargement  of  the  left 
mamma.  She  died  after  being  in  the  house  some  time,  from 
erysipelas  attacking  the  neck  and  the  neighbouring  parts. 

sECTio  CADAVERis. — ^Thc  glauds  of  the  neck  and  axillae,  and  a 
set  of  glands  occupying  the  situation  of  the  thymus  gland 
under  the  sternum,  were  greatly  enlarged,  as  also  the  glands 
accompanying  the  trachea  and  bronchi,  which  formed  al- 
most a  solid  mass :  the  thyroid  gland  was  hard. 

The  pleura  had  evidently  been  subject  to  recent  inflamma- 
tory action :  much  serum  had  been  effiised :  and  the  lungs 
were  covered  over,  and  their  lobes  stuck  together,  by  a  thin 
coating  of  lymph ;  but  there  was  not  the  least  tubercular 
tendency  in  any  part  of  the  lungs  or  pleura.  About  two 
ounces  and  a  half  of  clear  but  high-coloured  serum  in  the 
pericardium. 

The  abdomen  presented  considerable  evidence  of  recent 
inflammation.  Vascularity,  turbid  serum,  and  shreds  of 
lymph  adliering  to  the  peritoneum.  The  kidneys  very 
remarkable  for  size,  quite  healthy  in  structure.  Liver  very 
large,  and  pale-coloured ;  it  descended  below  the  umbilicus  : 
gall-bladder  large.  The  spleen  was  twice  its  natural  size : 
the  moment  its  tunic  was  broken  into,  the  light-coloured 
grumous  contents  flowed  out,  almost  like  a  creamy  fluid. 
Pancreas  healthy :  mesenteric  glands,  many  of  them,  enlarged, 
and  of  dark  colour. 
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The  peculiarly  soft  condition  of  the  spleen,  which  presented 
itself  in  this  case,  is  by  no  means  unfrequent,  in  a  less  degree, 
in  acute  diseases :  it  has  been  particularly  remarked  as  oc- 
curring in  fevers.  In  the  present  case,  it  was  probably  to  be 
ascribed  to  some  extension  of  the  inflammatory  action  which 
had  been  lighted  up  so  generally  in  both  cavities  of  the  body, 
and  which  was  more  particularly  determined  to  the  spleen 
fix)m  the  pre-existing  condition  of  the  absorbent  glands. 

Case  12. 
Tvberculated  Spleen,  in  a  Case  where  the  Tubercular  Diathesis 

greatly  affected  the  Glands. 
John  Shepherd,  aged  fifteen  months,  was  affected  with  the 
cough,  dyspnoea,  and  quick  pulse,  which  usually  accompany 
protracted  inflammatory  disease  of  the  lungs  in  children.  He 
was  of  an  unhealthy  aspect,  with  purple  suffusion  of  the 
countenance ;  but  not  greatly  emaciated,  even  shortly  before 
death. 

sEcno  CADAVERis. — ^Thc  lungs  studded  with  cheesy  tubercles. 
The  bronchial  glands  were  very  much  enlarged :  one  at  the 
bifurcation  of  the  bronchi  was  as  large  as  a  pigeon's  egg,  of 
a  cheesy  matter  throughout :  one  higher  up,  of  nearly  equal 
size,  was  converted  into  yellow  cheesy  matter  throughout 
half  its  extent.  Tubercles  were  discovered  in  the  jieritoneiun 
of  the  liver,  and  on  the  lower  surface  of  the  diaphragm  towards 
the  left  side.  The  spleen  was  closely  covered  with  omentum, 
wliich  adhered  to  it.  The  spleen  itself  was  tuberculated 
throughout.  The  mucous  membrane  of  tlie  intestines  pre- 
sented many  small  ulcers,  resulting  from  tubercular  deposits. 
The  mesenteric  glands  were  greatly  enlarged. 

Case  13. 
Tubercles  in  the  Spleen,  in  a  Case  of  Phthisis,  where  the  Ghmds 

were  greatly  affected. 
Patric  Hamilton,  aged  30,  was  admitted  into  Guy's  HospiUil, 
under  my  care,  June  13,  1827,  in  a  })erfectly  hopeless  state  of 
phthisis.  He  was  jMile,  and  greatly  emaciated :  he  liad  a  trou- 
blesome cough,  with  exjKH'toration  and  diarHura;  and  the 
absorbent  glands  of  tlie  neck  formed  soft  and  large  tumors. 
He  died  on  the  20  th  of  the  same  month. 
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SEcno  CADAVERis. — Much  of  the  structure  of  both  lunsfs  was 
still  crepitant,  but  thickly  sprinkled  with  miliary  tubercles : 
other  portions  were  more  consolidated,  and  also  sprinkled 
with  miliary  tubercles.  The  peritoneum  had,  in  various 
parts,  formed  strong  and  extensive  adhesions.  The  adventi- 
tious matter  forming  the  union  was  thickly  sprinkled  with 
collections  of  yellow  scrofulous  matter,  most  numerous  where 
the  adhesive  matter  was  the  thickest ;  but  small  tubercles 
were  scattered  on  the  peritoneal  coat  of  the  intestines,  where 
no  adhesion  existed.  There  were  some  ulcerated  tubercles 
on  the  mucous  membrane  of  the  intestines.  The  mesenteric 
glands  were  much  enlarged,  and  going  into  a  state  of  suppu- 
ration in  their  centres.  The  thoracic  duct  healthy,  but  small : 
the  liver  tolerably  healthy,  and  the  bile  quite  so.  The  spleen 
spleen  was  enlarged  to  four  times  its  natural  size,  and  indu- 
rated :  tliere  were  a  few  small  yellow  tubercles  in  its  sub- 
stance. Kidneys  healthy.  The  glands  of  the  neck  in  a  state 
of  suppuration  at  their  centres. 

Case  14. 

Tubercles  in  the  Spleen,  in  a  Case  of  Phthisis,  where  the  Glands 

were  greatly  affected. 

July  1826. — A  native  of  Owyhee  was  admitted  into  Guy's 
Hospital  with  a  large  mass  of  suppurating  glands  in  the  right 
axilla,  and  sjTnptoms  of  phthisis.  He  surrived  but  a  few 
days ;  when  the  absorbent  glands  of  the  axilla  were  foimd 
the  seat  of  most  extensive  suppuration,  which  passed  under 
the  pectoral  muscle,  to  the  claricle.  The  lungs  were  sprinkled 
with  miliary  tubercles,  and  the  upper  lobe  of  the  right  lung 
was  in  a  more-advanced  stage  of  disease. 

The  stomach  and  intestines  tolerably  healthy :  tlie  liver  had 
one  small  tubercle  on  its  surface;  but  on  the  spleen  there 
were  many,  and  several  in  the  substance  of  that  organ. 

The  mesenteric  glands  were  much  enlarged,  forming  masses 
the  size  of  large  walnuts ;  which,  when  cut  into,  were  found 
to  consist  chiefly  of  soft  tuberculous  matter.  The  thoracic 
duct  quite  healthy. 


F  F 


43  i  Dr.  Br'iyht  on  Ahdominal  Tumors. 

Case  15. 
Tubercles  in  the  Spleen,  Lungs,  and  Liver. 

A  Black  Man,  admitted  under  the  care    of  Dr.  Cholmely, 
died  with  all  the  usual  symptoms  of  phthisis, 

sECTio  cADAVERis. — The  lungs  were  greatly  diseased,  parti- 
cularly at  their  upper  parts.  Small  tubercles  were  observed 
on  the  surface  of  the  liver,  as  well  as  diffused  throughout  its 
substance. 

The  spleen  was  studded  with  rounded  tubercles ;  most  of 
which  were  softened  in  their  centres,  so  as  to  leave  little 
irregular  cavities  when  a  section  was  made.  (See  Plate  III. 
Fig.  2.) 

It  is  worthy  of  remark,  that  in  three  out  of  the  only  fom- 
cases  of  which  I  find  the  notes,  where  well-marked  tubercles 
have  appeared  in  the  spleen  of  phthisical  patients,  the  glan- 
dular system  has  been  more  than  usually  affected,  in  propor- 
tion to  the  disease  of  the  lungs.  In  the  fourth  case,  the  state 
of  the  glands  is  not  mentioned. 

Case  16. 

Suppurating  Tubercles  in  the  Spleen,  in  a  Case  of  Fever,  with 

Ulceration  of  the  Mucous  Membrane  of  the  Intestines. 
Jane  Maulden,  aged  18,  was  admitted  into  Guy's   Hospital, 
Dec.  3,  1823,  labouring  under  symptoms  of  fever,  with  severe 
bowel  irritation  and  abdominal  tenderness.     She  lay  with  her 
legs  drawn  up,  to  avoid  pain  ;  and  was  slightly  delirious. 

It  appeared,  that  a  fortnight  before  she  had  been  attJicketl 
with  cold  chills,  succeeded  by  heat,  severe  hcadiU'he,  jKiin  in 
the  limbs,  jwiin  in  the  right  hypochondrium,  and  sickness. 
She  had  been  twice  bled,  and  had  had  a  blister  applied  to  her 
abdomen.  The  symptoms  continued  very  severe,  both  as 
regarded  the  abdominal  tenderness  and  the  tendency  to  diur- 
rhcEJi,  and  as  regarded  the  unsteady  and  disturbed  condition 
of  the  s(nisorium ;  and  although,  at  one  time,  there  apjKUired 
to  be,  for  a  short  time,  a  decided  amendment,  yet  erysiix'las 
coining  on  upon  the  neck,  she  sunk  on  the  17th  of  December. 

sEcrno  c:adaveri8. — Surface  of  the  dura  mater  and  pia  inntcr 


Dr.  Bright  on  Abdominal  Tumors.  435 

very  moist,  from  serous  effusion  :  a  small  quantity  of  effused 
serum  in  the  ventricles :  substance  of  brain,  firm ;  when 
sliced,  exhibiting  very  florid  bloody  points.  Extensive  but 
old  adhesions  of  the  pleura  on  the  right  side ;  and  the  same 
on  the  left,  only  to  less  extent :  lungs  collapsed,  but  not  dis- 
orsranized :  the  blood  thev  contained  verv  florid.  The  liver 
pallid,  and  extremely  firm  and  hard  in  its  texture,  containing 
but  little  blood,  which  was  florid. 

The  spleen  contained  two  scrofulous-looking  tubercles ;  one 
in  a  state  of  suppuration,  and  only  prevented  from  opening 
into  the  abdomen  by  adhesion  which  it  had  formed  to  the 
omentum  ;  the  other  was  in  a  state  of  softening,  not  having 
gone  to  suppuration. 

The  general  surface  of  the  peritoneum  and  intestines 
healthy ;  only  here  and  there  exhibiting  a  florid  appearance, 
and  in  some  parts  a  green  li\-id  hue.  The  mucous  membrane 
of  the  lower  part  of  the  ileum  was  in  a  high  state  of  vascularity, 
and  beset  with  ulcers  of  different  sizes,  which  extended  to  the 
valve  of  the  colon.  Green  feculent  matter  in  different  parts 
of  the  bowels.  The  jejunum  and  upper  portion  of  the  ileum 
perfectly  healthy.  ^ 

Case  17. 
Tuherculated  Spleen  in  a  Case  of  Fever. 

In  the  year ,  a  young  man  died  in  Guy's  Hospital  with 

symptoms  of  fever.  He  liad  no  appearance  of  tubercular 
disease  about  him;  but,  on  examining  his  body,  the  spleen 
was  found  much  enlarged,  and  studded  with  tubercular 
bodies,  each  composed  of  tw  o  or  three  deposits,  so  as  to  give 
the  appearance  of  occupying  several  cells  of  the  spleen  :  tiliey 
were  solid,  and  not  undergoing  any  process  of  softening.  Of 
this  I  made  a  section;  and  procured  a  drawing,  a  part  of 
which  is  represented  in  Plate  HI.  Fig.  1. 

It  is  somewhat  remarkable,  that  both  these  last  were  cases 
of  fever,  and  were  unaccompanied  by  symptoms  of  phthisis. 


Tlie  four  following  cases  shew  the  spleen  attacked  by 
MALIGNANT  DisE.\sE.  The  first  two  are  instances  of  a  some- 
what peculiar  form   of  that  malady,  to  which,  I  referred 
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in  a  former  part  of  this  Paper ;  and  they  are  certainly  very 
interesting,  as  forming  a  part  of  the  series  of  splenic  dis- 
eases.— The  next  is  a  case  of  the  scirrhous  form  of  malig- 
nant disease,  developing  itself  precisely  in  the  same  manner 
in  the  spleen  as  it  so  often  does  in  the  liver. — The  fourth  is 
a  case  of  the  cerebriform  cancer ;  shewing  that  the  spleen, 
like  the  other  organs  of  the  body,  occasionally  becomes  the 
seat  of  its  destructive  growth.  Of  the  haematoid  fungus 
I  do  not  remember  to  have  met  with  an  instance  in  the 
spleen,  but  I  see  no  reason  to  doubt  its  occurrence  :  and  that 
melanosis  pervades  this  organ  occasionally,  we  have  a  proof 
in  the  very  interesting  case  published,  in  1826,  by  Mr.  Faw- 
dington,  of  Manchester;  as  likewise  in  the  preparation  at  Fort 
Pitt,  to  which  I  have  already  alluded. 

Case  18. 

Spleen  pervaded  by  Malignant  Matter.     The  Absorbent  Glands 
very  extensively  affected. 

Ellenborough  King,  aged  ten,  was  admitted,  under  my  care, 
into  Guy''s  Hospifcil,  in  1828:  the  youngest  of  six  children; 
the  rest  all  reported  healthy.  He  likewise  had  been  consi- 
dered healthy  till  thirteen  montlis  ago,  when  his  strength, 
flesh,  and  healthy  appearance,  began  to  fail.  A  tumor  was 
observed  in  the  left  hypochondrium,  in  the  situation  of  the 
spleen :  the  glandulae  concatenataj  on  the  right  side  were  ob- 
served to  be  enlarged ;  but,  by  the  treatment  then  em})loyed, 
the  tumors  in  the  neck,  and  also  the  spleen,  were,  at  times, 
considerably  reduced.  It  does  not  appear  that  he  was  ever 
subject  to  haemorrhage;  nor,  till  very  lately,  to  dropsical 
effusion.     His  appetite  generally  good. 

After  liis  admission,  the  tumor  on  the  left  side  was  ob- 
served to  extend  considerably  below  the  left  hypochondrium, 
but  wjis  rej)orted  to  be  less  than  formerly.  The  glands  on 
tlie  left  side  of  the  neck  were  swollen,  as  well  as  those  on  the 
right  The  abdomen  was  somewhat  distended,  and  the  scro- 
tum (Edematous.  His  complexion  was  pale  and  wax-like. 
He  survivfMJ  s'-vct-mI  weeks,  hut  no  ^-fTorts  couM  ^n^tnin  his 
powers. 

si;cno  (•\D\VKRTr.  — The  head  was  not  ojiened.     Tlie  glands 
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of  the  neck  had  assumed  the  form  of  smooth  ovoid  masses, 
comiected  together  by  loose  cellular  membrane.  When  cut 
into,  they  were  formed  of  almost  a  cartilaginous  consistence, 
of  light  colour,  slightly  vascular,  but  with  no  appearance  of 
softening  or  suppuration.  Glands,  similarly  affected,  accom- 
panied the  vessels  into  the  chest ;  where  the  broncliial  and 
mediastinal  glands  were  in  the  same  state,  and  greatly  en- 
larged: some  old  pleuritic  adhesions:  lungs  generally  healthy: 
pericardium  and  heart  healthy,  but  a  slight  serous  efiusion 
into  the  pericardium.  In  the  peritoneum,  considerable  quan- 
tity of  clear  straw-coloured  serum.  Mucous  membrane  of 
stomach,  and  intestines,  healthy.  The  mesenteric  glands 
slightly  enlarged  thix)ughout,  and  but  slightly  indurated ;  but 
those  accompanying  the  splenic  artery,  the  aorta,  and  the 
iliacs,  were  in  the  same  state  as  the  glands  of  the  neck. 
Tlie  liver  contained  no  tubercles,  and  its  structure  quite 
healthy.  The  pancreas  rather  firm,  and  the  glands  along  its 
upper  side  enlarged. 

The  spleen  was  enlarged  to  at  least  four  times  its  natural 
size :  its  surface  was  mammillated,  and  its  structure  altered 
throughout.  When  a  section  was  made,  at  least  tliree-fourths 
was  seen  to  consist  of  white  opake  matter,  almost  like  tallow, 
pers-ading  every  part ;  and  assuming  irregular  ovoid  and  sphe- 
rical masses,  very  much  as  if  tallow  in  a  melted  state  had 
been  injected  into  tlie  cells  of  the  spleen,  and  then  cooled. 
The  glands  around  the  roots  of  the  vessels  were  all  enlarged, 
and  hard.     (Plate  IV.  Fig.  3.) 

Case  19. 

Spleen  pervaded  bij  Malignant  Matter.     The  Absorbent  Glands 
very  extensively  affected. 

Joseph  Sinndt,  aged  9,  was  admitted  into  Guy's  Hospital, 
18th  of  Oct.  1826,  under  the  care  of  Mr.  Morgan,  on  account 
of  a  large  ulcer  on  the  scrotimti,  occasioned  by  a  puncture, 
made  with  a  view  to  evacuate  serum  from  the  cellular  mem- 
brane. It  was  stated,  that  he  had  always  slept  with  liis  bro- 
ther, who,  a  few  months  before,  died  of  phtliisis.  He  was  much 
reduced  by  an  illness  of  about  nine  months ;  during  which  he 
♦lad  been  subject  to  a  pain  in  the  back,  extending  round  to 
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the  abdomen.  On  his  admission,  his  belly  was  much  distended 
with  ascites :  he  had  also  effusion  into  the  prepuce  and 
scrotum.     He  died  on  the  26th  of  November. 

sECTio  CADAVERis. — There  was  no  remarkable  appearance  in 
the  head.  Slight  adhesion,  and  a  little  effusion  into  the  cavi- 
ties of  the  pleura.  Slight  trace  of  tubercular  cicatrix  at  the 
apex  of  the  right  lung,  and  a  very  few  exceedingly  small 
tubercles  scattered  through  the  lungs.  Bronchial  membrane 
vascular.  Bronchial  glands  greatly  enlarged,  and  much  in- 
durated.    Heart  healthy. 

Extensive  recent  inflammation  of  peritoneum,  with  copious 
scrofulous  effusion.  Intestines  tolerably  healthy.  Mesenteric 
glands  generally  enlarged,  but  one  or  two  equalled  the  size 
of  a  pigeon's  e^g,  of  semi-cartilaginous  hardness,  and 
streaked  with  black  matter.  The  substance  of  the  liver 
generally  natural ;  but  a  few  tubercles  somewhat  larger  than 
peas,  which  were  semi-cartilaginous,  and  of  uneven  surface. 
The  pancreas  contained  numerous  very  hard  and  rounded 
tubercles,  particularly  towards  its  head,  which  was  much 
enlarged. 

The  spleen  was  large ;  and  contained  numerous  white 
bodies  of  irregular  ovoid  shape,  precisely  similar  to  those 
mentioned  in  the  last  case ;  but  not  so  numerous,  the  disejise 
not  being  so  far  advanced.  Tlie  absorbent  gliuids  about  both 
the  two  last-mentioned  organs  were  much  enlarged. 

Both  kidneys  were  mottled,  but  not  indurated.  A  conti- 
nuous string  of  much-enlarged  indurated  absorbent  glands,  of 
a  light  colour,  accompanied  the  Jiorta  tlu*oughout  its  course, 
closely  adhering  to  the  vertebrae,  and  extending  along  the 
iliac  vessels,  as  far  as  traced  into  the  pelvis.  Tlioracic  duct 
healthy. 

Case  20. 

Molignani   Disease  of  the   Scirrhous  Character  affectimj  the 

Spleen,  together  uMh  many  other  Organs  of  the  liodg. 

•John  Fenn,  aged  30,  wjis  admitted  into  Guy's  Hospital,  under 
the  care  of  Dr.  Cholmely,  with  rheuniatie  j)ains.  (|uickly  fol- 
lowed by  jMiniplegia;  inid<*r  the  aggravat*'*!  tirtuinstJinces  of 
which  he  sunk,  in  about  eight  we(>ks. 
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sEcrio  CADAVERis. — A  malignant  tiunor  was  found  arising 
from  the  ligaments  of  the  spinal  canal  in  its  dorsal  portion, 
and  pressing  on  tlie  dura-matral  covering  of  the  spinal  cord. 
The  substance  of  the  sternum  contained  a  fungoid  tumor ;  and 
the  same  disease  was  found  in  one  of  the  ribs,  the  pleura  cos- 
talis,  the  lungs,  the  inner  surface  of  the  pericardium,  the 
bronchial  glands,  and  the  axillary  glands.  In  the  substance 
of  the  liver  were  several  whitish-red  tubera,  one  large  one  in 
the  spleen  (Plate  III.  Fig.  3.),  one  in  the  kidney,  and  one 
attached  to  the  pelvis.  Several  small  tubera  under  the  peri- 
cranium, and  one  between  the  bone  and  the  dura  mater. 

Case  21. 

Malignant  Disease  of  the  Cerebriform  Character,  affecting  the 

Spleen  in  common  with  other  Organs. 
Anne  Burford,  aged  about  35,  was  admitted,  under  Dr.  Back, 
on  the  loth  of  June  1S29.  She  had  for  some  time  laboured 
under  an  affection  of  the  abdomen ;  and  a  hard  tumor  was 
felt,  attributed  to  fungoid  growth  of  tlie  omentum.  During 
her  illness,  she  appeared  repeatedly  to  suffer  from  attacks  of 
subacute  peritonitis.  She  became  greatly  emaciated;  and 
occasionally  troubled  with  diarrhoea,  and  latterly  with  vomit- 
ing. The  case  was  evidently  hopeless ;  and  she  sunk  on  the 
1 3th  of  the  following  month. 

sECTio  CADAVERIS.— The  chcst  healthy.  The  viscera  of  the 
abdomen  were  matted  together  by  thick  peritoneal  adhesions, 
intermixed  with  tubera  of  various  sizes,  composed  of  cerebri- 
form matter.  Tlie  omentum  was  converted  into  a  thick  mass 
of  fungoid  tumors.  There  were  similar  growths  in  various 
parts;  and,  amongst  the  rest,  some  which  had  made  their  way 
towards  the  intestines,  on  the  mucous  membrane  of  which 
tliey  had  ulcerated.  One,  of  the  size  of  an  egg,  was  situated  in 
the  small  omentum.  There  were  two  pretty  large  and  soft 
tubera,  of  the  same  description,  imbedded  in  the  under  surface 
of  the  liver ;  and  a  few  small  tubera,  of  a  similar  kind,  on  the 
convex  surface  of  the  liver.  The  structure  of  the  orean  was 
pretty  healthy,  but  pale.  One,  of  the  size  of  a  pigeon's  egg, 
was  imbedded  in  the  spleen,  on  its  convex  side.  There  were 
one  or  two  small  ones  on  the  pancreas,  which  was  in  other 
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respects  healthy.  Similar  tubera  existed  in  the  mesenteric 
and  lumbar  glands.  The  kidneys  were  healthy.  The  whole 
of  the  true  pelvis  was  filled,  and  the  viscera  matted  together, 
by  similar  cerebriform  tubera. 


How  far  we  are  authorized  in  considering  the  two  following 
cases  in  any  other  light  tliAn  as  affording  accidental  deviations 
from  the  healthy  state  of  the  spleen,  is  doubtful :  but  though 
this  may  be  assumed  with  respect  to  the  cellular  cysts,  yet,  in 
the  case  where  bony  deposit  had  taken  place,  there  was  evi- 
dence of  a  peculiar  action  being  set  up  in  the  vessels :  and  it  is 
singular,  in  connection  with  observations  which  I  have  fre- 
quently had  occasion  to  make,  that  the  same  morbid  action 
existed  also  in  the  vessels  of  the  mesenteric  gland,  some  of 
which  were  likewise  ossified;  thus  supplying  us  with  the  third 
coincidence  of  this  kind ; — for  already  we  have  seen  the  tuber- 
cular action  occurring  at  the  same  time  in  the  spleen  and  the 
absorbent  glands,  and,  also,  the  malignant  action^  developed 
together  in  these  two  situations. 

Case  22. 
Bony 'Deposit  in  the  Spleen  and  Mesenteric  Glands. 
Maria  Cockerell,  aged  45,  was  admitted  December  22,  1825, 
labouring  under  anasarca,  with  feeble  and  obstructed  circula- 
tion, great  difficulty  of  breathing,  frequent  cough,  and  muco- 
purulent expectoration  tinged  with  blood.  She  died  on  tlie 
23d  of  January. 

sEcno  CADAVERis. — Tlic  fomi  of  the  chest  greatly  contracted. 
Lungs  universally  adhering  to  the  pleura,  and  gorged  with 
blood :  no  tubercles.  Heart  natural :  the  j)ericardium  con- 
fciined  four  ounces  and  a  half  of  straw-coloured  serum.  Kid- 
neys healthy  :  liver  pale  coloured:  spleen  very  small,  witli  two 
small  pieces  of  bony  matter  imbedded  in  its  subsfcince  (Pl.V. 
Fig.  1).    Mesenteric  glands  rather  large :  one  or  two  ossified. 

Cask  23. 

Cysts  in  the  Cellular  Membrane  of  the  Spleen. 

Charles  Buckingham,  aged  45,  was  admitted  into  Job's  Ward, 
23d  of  June,  1830,  affected  with  general  dropsy,  ascites,  ana- 
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sarca,  and  efiusion  into  the  chest.   He  sunk  about  three  weeks 
after  his  admission,  with  symptoms  resembling  apoplexy. 

sEcno  CADAVERis. — Considerable  serous  effusion  was  found 
beneath  the  arachnoid :  the  right  pleura  contained  above 
three  pints  of  clear  serum,  intermixed  with  tender  flakes :  the 
left  pleura  adhered  very  generally  :  the  lungs  were  sprinkled 
with  tubercles :  the  pericardium  adhered  universally  by  a 
perfectly-formed  cellular  membrane:  slight  disease  in  the 
aortic  valves,  and  the  aorta :  peritoneum  universally  covered 
with  a  thin  false  membrane :  the  ca\'ity  of  the  abdomen  con- 
tained a  considerable  quantitj'^  of  serum:  the  liver  tolerably 
healthy. 

The  spleen  was  swollen  and  tuberose  at  the  up})er  extremity, 
and  e\*idently  contained  a  fluid :  this  was  found  to  be  in  cysts, 
some  of  which  did,  and  some  did  not,  communicate  (Plate  V. 
Fig.  2) :  they  were  smooth  internally,  but  yet  presented  a 
reticulated  appearance:  they  were  quite  distinct  from  the 
peritoneimi,  but  lay  just  beneath  it.  Kidneys  slightly  mottled. 
Urine  in  the  bladder  albuminous. 


The  following  cases  will  illustrate  some  of  tl»e  changes 
which  take  place  in  connection  with  the  peritoneum  of  the 
spleen.  It  is  true  that  these  changes  are,  in  general,  such 
as  befal  the  peritoneum  generally;  but  they  must  have 
considerable  influence  in  embarrassing  the  functions  of  the 
spleen ;  and,  according  to  circumstances,  may  well  be  expected, 
either  to  prevent  the  ingress  of  blood  when  required,  or,  by 
opposing  the  contractile  force  of  the  elastic  tumor,  to  pre- 
vent the  organ  from  unloading  itself,  and  thus  favour  its 


disorganization. 


I  do  not  tliink  it  necessary  to  give  cases  to  shew  the  exist- 
ence of  cartilaginous  deposits  on  the  spleen :  the  instances  are 
very  numerous;  and  I  shall  satisfy  myself  with  transcribing 
a  few  of  the  statements  I  have  made  in  various  dissections. 

"  The  spleen  small,  and  its  external  surface  rough,  with 
slight  cartilaginous  deposits." 
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"The  spleen  with  many  small  cartilaginous  deposits,  in 
spots,  upon  its  surface." 

"  The  spleen,  which  was  very  soft  and  small,  had,  besides 
the  adhesion  before  mentioned,  numerous  small  cartilaginous 
bodies  on  its  surface." 

"  The  spleen  afforded  a  marked  illustration  of  the  mode  in 
which  the  cartilage  is  often  distributed  in  little  lumps  or 
granules  on  its  surface." 

"  The  spleen  was  soft  and  light-coloured :  a  large  patch  of 
cartilage  was  deposited  on  its  surface." 

"  The  spleen  healthy,  but  surrounded  by  fat ;  and  a  patch 
of  cartilaginous  substance  occupied  a  part  of  its  surface." 

"  The  spleen  four  times  its  natural  size :  its  peritoneum 
coated  with  a  thin  pellicle  of  recent  coagulum ;  and  under 
that,  about  half  its  convex  surface  covered  with  a  semi-car- 
tilaginous substance." 

"  The  spleen  rather  soft,  with  semi-cartilaginous  patches." 

In  othef  cases,  the  whole  spleen  is  covered  in  this  way 
with  a  cartilaginous  coating.  A  fine  specimen  of  this  kind  is 
preserved  in  our  Museum,  having  a  worm-eaten  appearance 
on  its  surface,  from  the  irregular  deposit,  but  deficient  in  no 
part  of  the  spleen:  and  two  portions  of  spleens,  similarly 
invested,  are  preserved  in  the  interesting  Collection  of  Dr. 
Baillie,  in  the  Museum  of  the  Royal  College  of  Physicians. 

The  cjises  from  which  these  were  tiiken,  varied  much :  they 
were  cases  of  epilepsy,  ajwplexy,  droj)sy,  &c.  I  may  mention, 
however,  that  in  a  considerable  majority,  though  not  in  all, 
the  large  arteries  of  the  btnly  were  stated  to  have  bt^cn  dis- 
ejised,  having  atheromatous  deposits  in  their  tunics. 

I  have  said,  that,  occjisionally,  plates  of  bone  are  fomuHl  in 
the  cartilaginous  dej)osits  on  the  surface  of  the  spleen.  To  a 
small  exUMit,  this  is  not  unfrecjuent ;  but  sometimes  the  whole 
spleen  is  found  invested  with  bone :  of  this  I  have  st^-n  a 
very  fine  8jM*cimen  in  the  magnificent  Collection  of  the  Koyal 
ColU'ge  of  Surgeons.  A  spleen  of  alnuit  twice  the  natural 
size  is  covered  completely  by  a  thick  scabrous  coat  of  bony 
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hardness,  presenting  small  rounded  projections  of  nearly  a 
quarter  of  an  inch  in  height,  over  its  whole  surface. 

Case  24. 
Peculiar  Appearance  of  the  Peritoneal  Coat  of  the  Spleen. 
John  Balls,  aged  32,  a  sailor,  was  brought  to  Guy's  Hospital, 
Nov.  24,  labourinof  under  most  excessive  haematemesis,  wliich 
occurred  again,  with  great  severity,  on  the  26th  and  27th. 
He  experienced  convulsive  fits;  and  fell  into  a  lethargic 
state,  in  which  he  died. 

sEcno  CADAVERis. — Heart  and  lungfs  healthv :  liver  and 
mucous  membrane  of  stomach  and  intestines  very  exsan- 
guine. 

The  spleen  presented  a  very  peculiar  appearance :  it  was 
covered  with  a  tliick,  tough,  almost  cartilaginous  membrane, 
which  lay  upon  it  in  deep  irregular  folds.  It  was  evident 
that  the  spleen  had  been  greatly  distended;  and  at  tliat 
time  the  false  membrane  had  covered  it,  and  doubtless  em- 
braced it  firmly  ;  but  now,  by  the  excessive  loss  of  blood,  the 
spleen  had  contracted.  The  covering  had  not  suflBcient  elas- 
ticity to  contract  with  it,  and  lay  folded  up  upon  its  surface. 
The  colour  of  the  spleen,  internally,  was  very  pale.  The 
splenic  vein  very  large. 

The  brain  was  remarkably  exsanguine.  There  was  a  mass 
of  the  size  of  a  large  pea,  like  the  pineal  gland,  attached  to  the 
plexus,  in  the  posterior  comu  of  one  ventricle. 

In  this  case,  as  far  as  we  could  discover,  the  ha;matemesis 
depended  on  the  spleen;  and,  in  all  probability,  was  owing 
rather  to  the  state  of  the  peritoneal  covering,  tlian  of  the 
organ  itself. 

Case  25. 

Tubercular  Deposit  on  the  Peritoneum  of  the  Spleen. 
Mary  Pfucock,  aged  14,  who  was  admitted,  under  my  care, 
with  general  jieritoneal  inflammation  of  a  clironic  character, 
died  after  lingering  about  two  months. 

The  most  extensive  adhesions  were  found,  with  laro-e 
quantities  of  tuberculous  matter,  in  various  parts.  These. 
upon  the  surface  of  the  spleen,  formed  a  mass  of  nearly  a 
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quarter  of  an  inch  thick  over  the  whole  convex  surface.  The 
lungs  were  but  partially  sprinkled  with  tubercles  in  this  case ; 
but  the  bix)nchial  and  other  glands  were  much  enlarged,  and 
in  a  state  of  scrofulous  disease. 

Case  26. 

Spleen,  with  the  Peritoneal  Covering  studded  vnth  flat 

Scirrhous  Growths. 

John  Walker,  aged  62,  was  admitted  into  Guy's  Hospital, 
Feb.  2,  1833. 

In  this  case,  the  true  scirrhous  tubera  had  developed  them- 
selves extensively  in  the  liver  and  over  the  whole  peritoneum ; 
and  the  peritoneum,  covering  the  spleen  was  also  involved  in 
the  disease.  Throughout  the  whole  of  this  membrane,  the 
tubera  presented  somewhat  the  same  aspect.  Tliey  were 
scarcely  raised  above  the  surface,  and  assumed  a  somewhat 
circular  form,  with  broken  edges,  looking  by  no  means  unlike 
drops  of  tallow  let  fall  into  water :  some  were  very  super- 
ficial ;  others  were  of  the  tliickness  of  a  shilling. 

As  the  symptoms  and  progress  of  this  case  presented 
nothing  peculiar,  in  connection  with  the  affection  of  the 
spleen,  it  will  be  unnecessary  to  go  further  into  its  details. 


LACERATION  OF  THE  SPLEEN. 

The  spleen,  although  protected  more  than  almost  any 
viscus  of  the  abdomen,  is  liable  to  be  injuretl  from  external 
violence ;  and  not  unfrequently  death  is  the  result :  for  though 
it  has  been  proved,  tliat  various  animals,  and  even  man, 
can  exist,  and  apparently  do  well,  when  the  spleen  has 
been  partially  cut  away  or  has  been  entirely  removed,  yet 
the  irritiition  and  inflammation  produced  by  hiccrating  its 
substjmce  will,  of  course,  give  rise  to  effects  which  may  de- 
stroy life.  But  the  most  common  way  in  which  this  accident 
proves  fatal  is  in  consequence  of  the  luvmorrhage  wliich 
takes  place  into  the  abdominal  cavity.  Wlien  tliis  is  very  ex- 
tensive, death  is  pr(Kliiced  by  the  mere  loss  of  blood :  when 
less  extensive,  the  |KTitoneal  inflammation  c()nse<iuent  u|)on 
tlio  injury  of  the  organ  imd  the  effused  blood  destroys  life  in 
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a  very  limited  time :  and  when  the  quantity  of  blood  which 
escapes  into  the  cavity  is  small,  there  is  every  reason 
to  believe,  that,  by  the  united  efforts  of  organization  and 
absorption,  the  extravasated  blood  may  be  so  disposed  of,  as 
to  become  comparatively  innocuous.  But  there  is  a  still 
less  extent  of  inju^^'  to  which  the  spleen  is  frequently  sub- 
jected. In  tliis  case,  the  substance  of  the  spleen  only  is  rup- 
tured, and  the  blood  is  retained  by  the  tunic  and  the  peri- 
toneum; by  which  means  a  clot  is  formed,  filling  up  the 
internal  fissure;  and  from  this  the  red  particles  gradually 
disappear,  as  from  an  apoplectic  clot  in  the  brain,  leaving, 
at  last,  a  yellow  mass,  which  interferes  very  little,  if  at  all, 
with  the  functions  of  the  organ,  and  is  only  detected  by  the 
peculiar  appearance  it  presents  when  death  takes  place  from 
some  other  cause.  (Plate  IV.) 

In  the  First  Volume  of  my  Medical  Reports,  I  mentioned 
two  cases  of  persons  who  had  died  of  other  diseases,  but  in 
whom  this  appearance  was  casually  found;  and  it  is  from  the 
drawings  made  from  them  that  Fig,  1,  and  Fig.  2,  Plate  IV. 
are  taken.  In  one  of  these  cases,  I  have  stated,  that  "  the 
spleen,  in  general  pretty  natural,  had  a  peculiar  appearance 
in  one  part,  as  if,  blood  having  been  effused,  the  red  particles 
had  been  absorbed,  and  the  coagulum  had  afterwards  become 
imperfectly  organized."  But  I  |)erceive  that  Dr.  Hodgkin, 
in  his  valuable  Notes  to  the  Catalogue  of  Guy's  Museimi, 
speaks  of  this  appearance  as  being  "  a  circumscribed  degene- 
ration of  the  structure  of  the  spleen,  which  becomes  preter- 
naturally  firm  and  dense,  and  of  a  light  colour ;""  wliich,  he 
afterwards  says,  he  is  inclined  to  think  the  effect  of  external 
injury.  I  think,  however,  that  the  \iew  I  had  taken  of  these 
peculiar  hard  yellow-white  masses,  as  being  truly  altered 
clots  of  blood,  is  probably  the  more  correct ;  and  a  prepa- 
ration in  our  Museum,  where  a  partial  rupture  of  the  kind 
to  which  I  have  referred  had  taken  place  in  the  spleen  of  a 
child  over  wliom  a  cart  had  passed,  and  who  sunk  from  tlie 
complicated  and  severe  injury  she  sustained,  after  sur\'iWng 
nearly  three  days,  seems  so  much  in  point,  that  I  will  give 
the  ease  from  wliich  it  was  taken. 
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Case  27. 
Laceration  of  the  Spleen. 
Ann  Fleuker,  aged  9,  was  admitted  into  Guy's  Hospital, 
under  Mr.  Morgan,  on  the  8th  of  November  1826,  in  conse- 
quence of  having  been  run  over  the  day  before ;  a  cart-wheel 
passing  over  her  body  so  as  to  produce  fracture  of  the  bones 
of  the  pelvis,  with  great  general  mischief  and  contusion.  She 
survived  till  the  following  day,  having  lived  nearly  three  days 
after  the  accident. 

In  addition  to  all  the  other  mischief,  it  was  found  that  the 
spleen  had  been  lacerated,  and  enough  blood  had  escaped  into 
the  cavity  of  the  abdomen  to  colour  the  intestines :  but  there 
had^been  no  overwhelming  haemorrhage ;  for  it  appeared,  that 
though  the  substance  of  the  spleen  had  been  almost  divided 
through  its  centre,  the  peritoneum  had  retained  the  blood,  so 
as  to  form  a  clot  nearly  an  inch  thick  across  the  centre  of 
the  spleen,  resembling,  very  exactly,  the  clot  represented  in 
Plate  IV.  Fig.  1 ;  only  tliat,  in  this  case,  the  clot,  instead  of 
being  a  yellow^  substance,  was  the  recent  coagulum  of  blood. 

This  case,  then,  seems  to  present  the  first  stage  of  that 
yellow  mass  which  is  often  found  in  the  spleen ;  and,  under 
certain  circumstances,  it  is  probable  that  the  semi-organized 
coagulum  becomes  the  seat  of  abscess;  at  least  such  apjx^ared 
to  be  the  fact  in  the  following  case,  for  further  particulars  of 
which  I  must  refer  to  the  Second  Volume  of  Medical  Re- 
ports, p.  168. 

Case  28. 
Abscess  in  the  Filrrin  left  after  the  Extravasation  of  Blood 
in  the  Spleen. 
Maria  Larthen,  aged  17,  was  admitted  into  Guy's  Hospital, 
Oct.  22,  1829,  in  an  exhausted  sfcite:  countenance  pale  and 
anxious :  her  eyes  sunk :  excjuisite  tenderness  to  the  touch 
generally  :    feet  and  legs  slightly  cedematous :    ecchymosed 
S|K)ts  u{K)n  the  hands  and  feet :  a  large  abscess  in  the  axilhi, 
and  another  on  the  fore-arm :  alxlomen  tumid,  as    well  as 
tender:  pulse  152:  respiration  44,  short,  dilHcult,  and  jwiin- 
ful :   tongue  dry,  with    a  l)roktni    fur :    much    sordes   abcmt 
the  mouth  and  teeth :  during  l;ust  week,  some  epist^ixis,  and 
blood  in  the  motions.    It  appeared  that  she  had  been  for  som*' 
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time  in  a  declining  state  of  health ;  but  the  immediate  cause 
of  the  external  symptoms  was  supposed  to  be  a  prick  with  a 
needle,  on  the  fore-finger,  five  weeks  prex-iously.  She  died 
on  the  following  day,  under  symptoms  of  great  cerebral 
disturbance,  vesication  having  taken  place  upon  the  toes  and 
upon  the  fore-arm  and  hand,  containing  a  bloody  serous  fluid. 

sEcno  CADAVERis. — There  were  most  unequivocal  proofs  of 
very  severe  recent  inflammation  of  the  peritoneum  and  of 
the  pleura,  particularly  on  the  left  side,  and  softening  of  the 
brain.  But  that  part  of  the  examination  which  is  more  par- 
ticularly interesting  at  present,  is,  that  the  spleen  was  the 
seat  of  extensive  disease ;  appearing  to  have  sufi*ered'first  by 
some  fibrinous  deposit,  which  was  so  extensive  as  to  occupy 
nearly  one-third  of  the  whole  spleen,  the  greater  part  depo- 
sited about  the  centre  of  the  organ,  nearly  crossing  its  short 
diameter ;  and  this  deposit  had  lately  run  into  a  state  of  un- 
healthy suppuration,  so  that  it  formed  an  imperfect  abscess ; 
and  another  smaller  deposit  of  the  same  kind  had  undergone 
a  similar  change.  The  arteries  and  the  veins  of  tlie  whole 
body  were  perfectly  healthy. 

Independently  of  this  case  serving  to  shew  another  step  in 
the  progress  of  tliis  affection,  it  is  interesting,  in  connection 
with  two  other  cases  of  abscess  of  the  spleen  already  related ; 
in  both  of  which,  the  powers  of  the  circulation  had  been 
greatly  reduced,  leading,  in  one  case,  to  gangrene  of  one  of  tlie 
extremities,  as  had  been  distinctly  threatened  in  this. 


When  we  review  the  cases,  which  I  have  selected  as  form- 
ing a  fair  example  of  those  which  occur  in  practice  where 
tlie  spleen  is  implicatetl,  we  perceive,  that,  in  the  great  majo- 
rity, that  organ  merely  partakes  with  others  in  some  general 
state  of  derangement,  and  does  not  itself  become  a  separate 
object  of  treatment.  In  other  cases,  the  changes  in  structure 
are  so  apparently  casual,  as  neither  to  be  capable  of  detec- 
tion, nor,  if  detected,  to  admit  of  any  remedial  measures. 
Of  the  few  which  remain,  the  principal  diseased  conditions 
are,  the  congested  state  of  the  organ,  its  consolidation,  its  in- 
flammation, and  its  laceration  from  external  violence. 
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On  the  treatment  of  each  of  these  conditions  I  would  now 
make  a  few  remarks,  did  I  not  feel  that  this  communication  had 
already  reached  to  such  a  length,  that  it  would  be  right  to 
draw  it  to  a  conclusion:  but  I  may  observe  generally,  in 
reference  to   splenic   disease,   that  it  is   probable   that   the 
spleen  is  greatly  influenced   by  the  derangement  of  many 
of  the  other  organs  of  the  body ;  and  therefore  its  treatment 
will  often  depend  on  the  regulation  of  their  functions :  for  we 
cannot  doubt,  that  whatever   acts   decidedly  on  the  circu- 
lating system,  must,  in  some  degree,  influence  the  spleen  ; 
which  obviously,  from  its  structure  and  appearance,  receives 
large  quantities  of  blood,  as  subsidiary  to  the  processes  of 
sanguification  or  circulation.     Still,  however,  it  is   by  no 
means  an  organ  easily  susceptible  of  diseased  action,  and 
withstands  the  effects  of  injurious  agencies  to  a  very  consi- 
derable   extent.      Probably   the    spleen  sympathizes    in    a 
particular  manner  with  the  skin,  suffering  from  suppressed 
perspiration  and  cold  and  damp  applied  to  the  surface.     It 
also  appears  to  be  affected  by  certain  states  of  atmosphere, 
which  act  as  a  poison  upon  the  system,  evinced  particularly 
in  countries  subject  to  marshy  exhalations.     It  also  proba- 
bly suffers  from  interruption  in  the  functions  of  the  hepatic, 
the  renal,  and  the  absorbent  systems,  as  seen  in  the  organic 
evidence  of  their  disesises,  and  i)artakes  of  the  irregular  distri- 
bution of  blood,  caused  by  the  diseases  of  the  heart  and 
arteries. 

From  reflecting  on  the  frequent  combinations  of  these  and 
other  morbid  states  with  splenic  disease,  we  perceive,  more 
exactly,  the  mutual  relations  and  unions  existing  between 
them;  and  this  is  always  an  interesting  light  in  which 
to  view  disease.  The  chief  points  of  approach  or  contact 
to  which  our  attention  is  directed,  are,  the  occasional  in- 
termixture of  splenic  disease  with  disease,  more  or  less  ex- 
tensive and  confirmed,  of  the  absorbent  system ;  tlie  depressed 
state  of  circulation  occurring  in  severe  affections  of  the  spleen; 
the  coincidence  of  splenic  with  hepatic  disease;  its  connec- 
tion with  derangements  of  the  peritoneum;  and  some  rela- 
tion, though  probably  only  collatenil,  between  that  state  of 
the  kidneys  which  jinxluces  albuminous  urine  and  derange- 
ment of  the  spleen.     By  holding  these  and  such  like  jwints 
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in  our  minds,  we  shall  comprehend,  more  folly,  the  possible 
value  of  the  knowledge  to  be  derived  from  following  out  the 
histoi^'  of  the  derangements  of  the  spleen,  than  we  should 
by  simply  considering  the  morbid  states  of  an  organ  of  wliich 
so  little  is  known  with  certainty :  for  the  emuneration  of 
morbid  conditions  can,  at  best,  onlv  be  ^-iewed  as  forming:  an 
alphabet  for  the  construction  of  a  language,  into  which  we 
may  hereafter  translate  the  complicated  and  obscure  legends 
of  disease. 
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PLATE  I. 


Presents  three  Diagrams,  illustrating  the  gradual  Diminution  of  the 
Spleen,  in  the  case  of  Ellen  Carter,  affected  with  intermittent  fever. 
(Case  1.  p.  412.) 
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PLATE  11. 

Represents  two  successive  stages  of  the  Abdominal  Tumor,  in  a 
patient  labouring  under  Congestion  of  the  Spleen.  (Case  2 
and  3.  pp.  414,417.) 
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PLATE  III. 


JFlg.  1.  A  portion  of  the  section  of  an  Enlarged  Spleen,  studded 
with  Tubercles,  in  a  case  of  fever,  without  other  evidence  of  the  tuber- 
cular diathesis.     (Case  17.  p.  435.) 

Fig.  2.  A  portion  of  the  section  of  a  Spleen  studded  with  Softening 
Tubercles,  in  a  case  of  general  tubercular  diathesis.  (Case  15.  p.  434.) 

Fig.  3.  A  portion  of  the  section  of  a  Spleen  containing  a  lare^e 
Scirrhous  Tubercle,  in  a  case  where  many  of  the  organs  were  affected 
with  the  same  disease.  This  drawing  is  reduced  to  about  half  the 
actual  size.     (Case  20.  p.  438.) 
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PLATE  IV. 

Fig.  1.  Section  of  a  Spleen  which  had  probably  been  lacerated ; 
and  the  blood  having  been  retained  by  the  tunic  and  peritoneum,  had 
become  partially  organized,     (p.  445.) 

Fig.  2.    A  similar  section  from  another  Case.     (p.  445.) 

Fig.  3.  Section  of  a  small  portion  of  the  Spleen  much  enlarged  by 
malignant  growth  penetrating  its  cellular  tissue.  Some  of  the  dis- 
eased absorbent  glands  are  also  represented.    (Case  18.  p.  436.) 
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PLATE  V. 

Fig.  1,    Section  of  the  Spleen,  shewing  two  small  deposits  of  bone 
in  the  substance  of  the  organ,    (p.  406.) 

Fig.  2.    Section  of  a  small  portion  of  the  Spleen,  with  cysts  deve- 
loped iu  the  cellular  membrane,    (p.  407.) 
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PLATE  VI. 

The  Abdominal  Tumor  produced  by  an  Enlarged  Spleen. 
(Case  5..  p.  420). 
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PHYSIOLOGICAL  OBSERVATIONS 

ON  THE 

MUSCLES  OF  THE  EYE. 

BY  BRAXSBY  B.COOPER,  F.RS. 


When  we  consider,  anatomically,  the  muscles  of  the  eye, 
we  at  once  perceive  the  efficiency  of  the  four  straight  ones, 
for  giving  to  its  axis  every  direction  necessary  for  the  admis- 
sion of  light.  But,  in  the  progress  of  dissection,  two  others 
are  brought  into  view,  which  might  at  first  appear  superfluous : 
and  certainly,  when  we  recall  to  our  minds  the  apparently 
perfect  apparatus  before  alluded  to,  their  functions  do  not 
readily  suggest  themselves. 

It  might  be  at  first  supposed  they  are  for  the  purpose  of 
giving  a  more  various  and  complicated  motion  to  the  eye-ball 
than  could  be  produced  by  the  action  of  the  other  four.  This, 
however,  is  difficult  to  imagine,  when  it  is  remembered  that 
the  recti  muscles  are  fully  competent  to  move  the  eye  in 
every  direction,  either  upwards,  downwards,  inwards,  or  out- 
wards ;  and,  by  their  combined  actions,  the  pupil  may  be 
directed  in  any  of  the  intermediate  angles ;  or,  by  a  succession 
of  these  actions,  the  eye  may  be  made  to  revolve  within  the 
orbit. 

We  find,  also,  that  the  oblique  muscles  are  evidently  not 
fitted  to  assist  in  the  action  of  the  straight;  for  the  fixed 
point,  to  which  all  their  motions  are  directed,  is  at  the  fore- 
part of  the  bony  socket ; — and,  that  they  pass  backwards  to  be 
inserted,  so  that  their  attachment  to  the  globe  of  the  eye  forms 
a  diagonal  with  the  insertion  of  the  recti  muscles,  which  ren- 
ders it  impossible  for  them  to  assist  in  the  other's  action. 
They  are  therefore,  on  this  account,  to  be  considered  as  an- 
tagonizers,  or,  at  any  rate,  as  moderators  to  the  influence  of 
the  recti. 
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These  muscles,  from  the  direction  of  their  insertions,  are 
termed  the  oblique;  and  their  relation  to  the  eye-ball  has 
been  so  accurately  described,  that,  in  an  anatomical  point  of 
view,  they  appear  to  be  perfectly  understood  ;  but  the  uses  for 
which  they  are  employed,  seems,  nevertheless,  yet  involved  in 
mystery. 

It  is  my  object,  therefore,  to  attempt,  by  dissection  and  ex- 
periment, to  throw  some  light  upon  the  subject:  for,  upon 
investigating-  the  published  opinions  of  others,  1  am  surprised 
to  find  how  little  has  been  done  beyond  the  mere  description 
of  the  attachment  of  each  muscle  of  the  eye,  and  their  sup- 
posed individual  influence,  as  conceived  from  the  direction  of 
their  fibres;  no  author  having  sufficiently  taken  into  conside- 
ration the  effects  which  must  be  produced  upon  the  globe  of 
the  eye  by  the  combined  influence  of  so  many  differently 
directing  powers. 

The  anatomist  might  consider  that  there  is  little  else  left  to 
be  done,  than  merely  to  study  the  direction  of  each  of  the  six 
muscles,  and  then  mechanically  to  examine  the  effects  pro- 
duced by  the  contraction  of  their  fibres  upon  the  movements 
of  the  eye-ball;  first  observing  the  influence  of  each  muscle 
separately;  next,  the  combined  action  of  two  or  more;  and, 
ultimately,  the  influence  of  all. 

Such  a  mode  of  procedure  would  be  sufficient,  if  it  were  the 
fact,  that  all  these  muscles  derived  their  nervous  influence  from 
the  same  source :  but  the  reverse  of  this  is  found  to  be  the 
case ;  namely,  that  they  are  supplied  by  different  nerves,  con- 
nected with  different  parts  of  the  centre  of  the  nervous  sy- 
stem, and  which  excite  their  respective  muscles  to  contract 
upon  the  application  only  of  an  appropriate  stimulus;  so  that 
the  motions  of  the  eye  must  be  considered  obedient  to  all  the 
modifications  of  their  various  influences,  and  not  merely  sub* 
jected  to  one  source  of  muscular  contraction. 

Before,  however,  1  enter  into  the  consi<leration  of  this  part 
of  the  subject,  it  is  necessary  briefly  to  describe  the  attach- 
ment of  the  muscles  both  to  the  bony  orbits  and  to  the  ball  of 
the  eye. 

The  globe  of  the  eye  is  placed  within  its  bony  socket,  sur- 
rounded by  a  considerable  quantity  of  fat,  and  by  certain 
muscles;  the  latter  of  which  arc  destined  to  give  motion  to  the 
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eye,  partly  for  the  admission  of  light,  partly,  perhaps,  for  the 
modification  of  its  influence  upon  the  retina,  and  partly  to 
protect  the  organ  from  external  violence. 

The  muscles,  then,  which  affect  the  various  motions  of  the 
eye  in  the  human  subject  are  six  in  number;  four  of  which 
are  termed  the  straight  muscles,  and  two  the  oblique. 

The  four  straight  are  lengthened  and  flattened  muscles,  which 
arise  at  the  posterior  part  of  the  orbit,  from  the  optic  foramen, 
where  they  surround  the  nerve;  from  thence  they  proceed  for- 
ward meridionally,  to  be  inserted  into  the  globe  anteriorly  to 
its  great  diameter. 

These  muscles  derive  their  names  from  their  relative  posi- 
tion to  the  eye-ball,  as  well  as  from  the  direction  in  which 
they  are  destined  to  draw  the  pupil. 

Musculus  rectus  superior,  vel  aftoUens  oculi. — This  muscle 
arises  from  the  upper  edge  of  the  foramen  opticum ;  and  passes 
forwards  upon  the  upper  surface  of  the  globe  of  the  eye, 
beyond  the  great  diameter  of  the  organ,  where  it  has  a  tendi- 
nous insertion  into  the  sclerotic  coat.  Upon  contraction,  it 
directs  the  pupil  upwards  towards  the  eyebrow,  and  draws  the 
point  of  its  insertion  backwards  into  the  orbit  as  far  only  as 
is  permitted  by  the  compressibility  of  the  fat  in  the  orbit. 

Musculus  rectus  inferior,  vel  depressens  oculi — arises  from  the 
lower  part  of  the  foramen  opticum  ;  and  runs  along  the  under 
surface  of 'the  eye-ball,  to  be  inserted  anteriorly  to  its  great 
diameter.  This  muscle  directs  the  pupil  downwards  towards 
the  cheek ;  and  so  far  antagonizes  the  former  muscle,  but,  like 
it,  assists  in  drawing  the  eye-ball  backwards  into  the  socket. 

Musculus  rectus  internus  vel  adductor  oculi — arises  from  the 
inner  side  of  the  optic  foramen,  passes  along  the  nasal  side 
of  the  globe,  and  is  inserted  into  the  sclerotic  coat  anteriorly 
to  the  great  diameter  of  the  eye :  its  use  is,  to  direct  the 
eye  inwards  towards  the  nose,  as  well  as  to  draw  the  globe 
backwards. 

Musculus  ejtrrnus  vel  abductor  ocidi — is  placed  on  the  tem- 
poral side  of  the  orbit,  arising  from  the  outer  side  of  the  optic 
foramen ;  but  is  also  peculiar  from  being  attached,  by  a  tendon, 
to  the  edge  of  the  foramen  lacerum  orbitale  superius,  affording 
it  a  double  origin :  it  then  passes  forward  beyond  the  trans- 
verse axis  of  the  globe,  to  be  inserted  into  the  sclerotic  coat. 
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Its  use  is,  to  draw  the  pupil  outwards  towards  the  temple,  to 
antagonize  the  action  of  the  last  muscle,  and  to  assist  in  drawing 
the  globe  into  the  orbit. 

Such  is  the  description  of  the  four  straight  muscles  of  the 
eye,  as  far  as  is  necessary  for  the  present  object:  from  which 
it  may  be  observed,  that  they  all  arise  nearly  from  the  same 
point  at  the  back  part  of  the  orbit  from  whence  they  diverge, 
extending  beyond  the  great  circumference  of  the  ball,  to  be 
inserted  tendinous  into  the  thinnest  part  of  the  sclerotic  coat. 
When  these  muscles  act  together,  they  have  a  tendency  not 
only  to  draw  the  whole  of  the  eye  backwards  towards  their 
point  of  origin,  but,  also,  so  to  compress  the  globe  as  to  in- 
crease its  antero-posterior  axis,  and  alter  the  position  and 
density  of  the  humours.  When  only  two  of  the  straight  muscles 
act  together,  the  pupil  is  moved  in  the  direction  of  a  line 
which  divides  the  angle  made  by  the  directions  of  the  two 
forces ;  as,  for  instance,  when  the  rectus  superior  and  intemus 
muscles  are  in  a  state  of  contraction,  the  pupil  is  drawn 
upwards  and  inwards  in  the  direction  of  a  line  between  the 
two  muscles. 

But  when  the  muscles  of  the  eye  and  eyelid  are  inactive, 
and  the  eye  closed,  the  pupil  seems  immediately  to  be  invo- 
luntarily directed  upwards  and  inwards,  under  the  inner  extre- 
mity of  the  eyebrow.  This  direction  to  the  eye  does  not 
appear  to  be  produced  by  the  contraction  of  its  muscles,  but 
rather  by  the  infl\ience  of  the  orbicularis  palpebrarum,  which 
induces  the  closing  of  the  lids  so  soon  as  it  ceases  to  be  acted 
upon  by  its  moderating  muscles ;  and,  at  tlie  same  time,  from 
its  loose  connection  on  the  temporal  side  of  the  orbit,  and  its 
fixed  attachment  on  the  nasal,  it  necessarily  presses  the  globe 
of  the  eye  inwards  and  upwards. 

The  oblique  muscles  are  more  delicate  and  slender  than  the 
straight,  neither  are  their  fibres  of  so  vivid  a  red  colour.  They 
differ  also  materially  from  the  straight  muscles,  in  the  direc- 
tion of  their  fibres ;  passing  obliquely  from  before,  backwards, 
to  be  inserted  tendinous  into  the  sclerotic  coat,  po-^teriorly  to 
the  great  circumference  of  the  globe. 

Miiscnlm  (/hl'ujuKs  superior  vel  irorhlenris — is  the  longest 
and  thinnest  muscle  of  the  eye :  it  arises  from  the  inner  edge 
of  the  foramen  opticum ;  and  runs  along  the  internal  wall  of  the 
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orbit  between  the  rectus  superior  and  intemus  muscle,  towards 
the  internal  angular  process  of  the  frontal  bone ;  before  it 
reaches  which,  it  becomes  converted  into  a  rounded  tendon,  and 
passes  through  a  fibro-cartilaginous  ring  or  trochlea  which  is 
attached  to  the  fossa  trochlearis  of  the  frontal  bone:  the 
tendon  becomes  then  directed  backwards  at  a  very  acute 
angle,  and,  passing  obliquely  outwards,  runs  under  the  supe- 
rior rectus  muscle  on  the  globe  of  the  eye,  into  which  it  is 
inserted  a  little  to  the  temporal  side  of  its  centre,  about  five 
lines  from  the  posterior  extremity  of  its  axis. 

The  action  of  this  muscle  is  to  direct  the  pupil  downwards 
and  outwards,  and  to  draw  the  globe  of  the  eye  forwards;  thus 
antagonizing  the  recti. 

Musculus  obliquus  inferior — is  the  shortest  muscle  of  the 
eye:  it  arises  from  the  infra-orbital  margin  of  the  superior 
maxillary  bone,  immediately  behind  the  lachrymal  canal,  runs 
upon  the   bottom    of  the    orbit    imder    the   inferior    rectus 
muscle,  and  then  becomes  directed  upwards  and  outwards  to  be 
inserted  into  the  globe  of  the  eye  to  the  inner  side  of  the 
rectus-extemus  muscle.     Tlie  use  of  this  muscle  is,  to  direct 
the  pupil  upwards  and  out^\•ards,  and  to  assist  in  drawing  the 
globe  forwards.     The  opinions,  however,  which  are  given  by 
different  authors  on  the  action  of  this  muscle,  vary,  perhaps, 
more  than  in  the  description  of  the   influence   of  any  other 
muscle  in  the  body:  which  circumstance  may  probably  be 
attributed  to  a  want  of  attention  to  the  degree  of  contraction 
of  the  muscle  during  the  period  of  examination ;  for  it  will  be 
found  in  the  dead  subject,  that  if  the  inferior  oblique  be  only 
slightly  drawn  towards  its  origin,  the  pupil  will  be  directed 
upwards  and  outwards ;  but  that  if  it  be  forcibly  pulled,   so 
as  to  equal  its   supposed  most  perfect  contraction,   the  eye 
will  be  made  to  revolve  on  its  own  axis,  and   the  pupil  will 
become  directed  upwards  and  inwards ; — an  experiment  which 
accounts,  in  my  opinion,  for  the  incongruity  which  is  found  in 
the  published  accounts  of  the  influence  of  this  muscle  on  the 
direction  of  the  eye.     It  is  very  difficult,  if  not  totally  impos- 
sible, to  judge  of  the  action  of  the  oblique  muscles,  and  the 
effect  of  their  contraction  upon  the  eye,  in  the  living  animal : 
although  most  authorities  agree  in  the  accounts  they  give  of 
their   influence  upon   the   organ   of  vision,    still  none   have 
Vol.  III.  n  u 
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explained  by  what  kind  of  experiment  or  observation  they 
have  arrived  at  their  conclusions, 

Albinus  says,  that  the  superior  oblique  causes  the  pupil  to 
be  directed  downwards  and  outwards  towards  the  promontory 
of  the  cheek. 

Galen  appears  to  have  been  ignorant  of  the  origin  of  this 
muscle,  as  well  as  of  the  trochlea,  through  which  its  tendon 
passes,  which  was  discovered,  after  his  time,  by  Fallopius;  so 
that  he  cannot  have  understood  its  proper  action.  Poterfield 
and  Kennedy  say,  that  the  superior  oblique  muscle  directs  the 
pupil  downwards.  Sir  C.  Bell  describes  this  muscle  as  directing 
the  pupU  downwards  and  outwards;  although,  at  the  same 
time,  in  speaking  of  the  two  oblique  muscles,  he  considers 
them  as  involuntary,  and  capable  of  directing  the  eye  upwards 
and  inwards  under  the  eyebrow,  when  the  action  of  the  four 
straight  muscles  is  destroyed.  Hildebrand  says,  the  action  of 
the  superior  oblique  muscle  is,  to  turn  the  globe  of  the  eye 
above  forwards  and  inwards,  so  that  the  eye-sight  is  turned 
downwards  and  inwards. 

Gataken  says,  when  the  superior  oblique  acts  singly,  it  rolls 
the  eye  upon  its  axis,  drawing  the  globe  forwards,  and  turning 
the  pupil  downwards. 

F.  Muller  says  it  draws  the  eye-ball  upwards  and  inwards, 
and  thus  expresses  sublimity.  Thus  it  may  be  seen  that  a 
considerable  difference  of  opinion  exists  amongst  these  authors, 
and  that  the  point  is  still  open  to  investigation.  With  respect 
to  the  action  of  this  muscle  upon  the  globe  of  the  eye,  as  far 
as  refers  to  experiment  upon  the  dead  subject,  there  can  be 
no  doubt,  that,  as  this  muscle  does  not  act  in  the  direction 
of  its  fibres,  but  in  that  of  its  tendon  from  the  trochlea, 
which  takes  a  course  backwards  and  outwards,  to  be  inserted 
into  the  upper  and  outer  side  of  the  globe,  this  point  of  inser- 
tion is  rolled  by  the  contraction  of  the  belly  of  the  muscle 
inwards  and  forwards,  so  as  to  direct  the  pupil  downwards  and 
outwards :  but  still,  such  an  experiment  does  not  prove  that 
this  muscle  is  the  sole  agent  employed  in  the  voluntary  di- 
rection of  the  eye  downwards  and  outwards ;  and  there  is, 
therefore,  retjuircd  some  further  investigjition  of  the  living 
action  of  these  niuHclos,  as  (Icpeiuling  upon  tlie  influence  of  the 
nerves. 
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The  same  incongruity  of  opinion  exists  in  the  account  of  the 
various  authors,  as  to  the  use  of  the  inferior  oblique. 

Albinus  says,  the  inferior  oblique  muscle  rotates  the  eye 
from  the  outer  side  along  the  floor  of  the  orbit,  and  directs 
the  pupil  upwards  towards  the  temple.  Poterfield  states,  that 
it  rolls  the  eye  on  its  axis  from  the  nose,  drawing  th6  globe 
forwards,  and  directing  the  pupil  upwards.  Kenneday  says  it 
draws  the  eye  upwards  and  forwards.  Sir  C.  Bell,  thfU; 
it  draws  the  pupil  upwards  and  inwards  under  the  eye-lid. 
Meckel  says  it  rolls  the  eye-ball  upon  its  axis  outwards,  and 
brings  it  forwards,  and  directs  the  pupil  downwards  and 
inwards.  Hildebrand  says  it  directs  the  globe,  so  that  the 
sight  is  directed  upwards  and  inwards.  Gataken  says,  that 
when  the  inferior  oblique  acts  singly,  it  rolls  the  eye  upon  its 
axis,  serving  likewise  to  draw  the  globe  forwards,  and  directing 
the  pupil  upwards.  Mr.  Dalrymple — in  the  accuracy  of  whose 
observations  on  any  point,  either  of  anatomy  or  physiology, 
I  have  the  highest  confidence — describes  the  use  of  the  infe- 
rior oblique  muscle  in  the  following  words : — "  The  action  of 
the  inferior  oblique  is,  to  roll  the  eye  upwards  and  inwards 
under  the  superior  eyelid."  F.  Muller  says,  that  the  inferior 
oblique  muscle  is  the  antagonist  to  the  superior,  rolling  the 
globe  80  that  the  pupil  is  directed  upwards  and  inwards. 

By  experiment  on  the  dead  subject,  I  find,  as  I  have  already 
stated,  that  it  depends  upon  the  degree  of  force  employed, 
whether  the  pupil  is  directed  to  the  outer  or  inner  side  of  the 
orbit;  but,  in  either  case,  upwards; — when  the  muscle  is 
gently  drawn,  it  is  directed  to  the  temporal  side  of  the  orbit ; 
but  when  more  violently,  to  the  nasal  side,  the  rotatory  influ- 
ence on  the  globe  being  increased.  The  rotatory  motions  of 
the  eye  on  its  own  axis  seem  to  he  produced  wholly  by  the 
action  of  the  oblique  muscles ;  and,  at  the  same  time,  they  so 
moderate  the  influence  of  the  recti,  as  to  keep  the  eye  rela- 
tively fixed  during  the  examination  of  an  object,  whether  in 
motion  or  at  rest. 

I  shall  now  describe  the  distribution  of  the  nerves  to  the 
muscles  of  the  eye,  before  I  detail  the  results  of  my  experi- 
ments of  the  division  of  the  oblique  muscles  in  living  animals. 
There  is  no  circumstance  which  proves  more  clearly  the 
high  degree   of  irritability  of  the  eye,  and  the  great  extent 
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and  variety  of  its  motion,  than  the  variety  of  sources  from 
which  it  derives  its  nervous  influence ;  rendering  it  liable  to 
excitation  from  numerous  causes,  and  inducing  frequent  mo- 
tions of  the  globe,  unconnected  with  volition. 

The  anatomy  of  the  first  pair  of  cerebral  nerves  leads  us 
at  once* to  this  consideration;  for  there  is  sufficient  evidence 
of  the  connection  between  the  organs  of  vision  and  smell,  by 
the  watering  of  the  eye,  and  the  peculiar  motions  of  the  globe 
upon  the  introduction  of  any  potent  stimulus,  or  almost  any 
foreign  "body,  into  the  nose :  and  this  fact  can  only  be  ex- 
plained, by  the  distribution  of  the  filaments  of  the  nasal  branch 
of  the  first  division  of  the  fifth  pair  on  the  mucous  membrane 
of  the  nose,  demonstrating  one  source  of  the  influence  of  the 
"  excito-motory"  system  on  the  eye.  A  physiological  ques- 
tion is  naturally  involved  in  this  sympathy,  as  to  the  eff*ects 
it  produces  on  the  organ  of  vision.  Whether  it  be  for  the  pur- 
pose of  modifying  sight,  or  merely  connected  with  the  passage 
of  the  tears  to  the  nose,  as  may  be  readily  supposed  from  the 
distribution  of  other  filaments  of  the  nasal  branch  of  the  fifth 
pair  to  the  lachrymal  apparatus. 

The  second  cerebral  pair,  or  optic  nerves,  are  the  true  seat 
of  the  sense  of  vision,  and  are  alone  directly  acted  upon  by 
the  admission  of  light.  They  are  usually  described  as  not 
communicating  with  any  other  nerves ;  but  the  immediate  in- 
fluence on  the  transmission  of  light  upon  every  structure  of 
the  eye,  and  the  consequent  involuntary  changes  it  undergoes, 
sufficiently  prove,  at  least,  their  indirect  communication  with 
the  other  nerves  of  the  organ  of  vision. 

The  third  pair  of  nerves,  or  motores  oculorum,  as  their 
names  imply,  seem  to  be  the  principal  agents  in  the  motions 
of  the  eye-ball.  They  supply  the  four  straight  nuiscles,  the 
levator  palpebraj  superioris,  and  the  inferior  oblique  muscle. 
This  nerve  arises  from  the  inner  margin  of  the  crus  cerebri, 
just  as  it  emerges  from  the  pons  Varolii,  from  those  fibres 
which  can  be  traced  from  the  anterior  fibres  of  the  corpus 
pyramidale  of  the  spinal  marrow :  hence,  it  is  described  as 
being  purely  a  nerve  of  vohintary  motion.  Some  of  its  fila- 
ments, however,  may  be  traced  into  the  cineritious  matter  of 
the  crus  cerebri,  commonly  chilled  the  locus  niger ;  from  which 
it  is  supposed,  by  Dr.  Hall  and  Mr.  Grainger,  that  this  nerve 
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has  an  influence  over  the  muscles  to  which  it  is  distributed 
beyond  the  act  of  volition  :  these  they  term  the  incident  or 
reflex  filaments,  through  which  may  be  explained  various  mo- 
tions of  the  eye  unconnected  with  cerebral  consciousness. 

The  branch  of  the  third  pair,  which  supplies  the  inferior 
oblique  muscle,  receives  a  filament  from  the  ophthalmic  gan- 
glion, and  thus  unites  it  with  the  sympathetic  system,  pro- 
bably for  the  purpose  of  regulating  the  action  of  this  muscle, 
as  obedient  to  the  secretion  and  flow  of  the  tears. 

Why  the  superior  oblique  and  abductor  muscles  are  not 
supplied  by  the  third  pair  of  nerves,  is  difficult  to  comprehend ; 
but  perhaps  may  be  partly  explained  by  the  consideration  of 
the  fact,  that  a  much  greater  degree  of  muscular  force  is 
necessary  to  direct  the  pupil  outwards  from  its  natural  axis, 
than  inwards,  in  which  direction  the  field  of  vision  is  much 
less  extensive  ;  and  therefore  an  additional  source  of  nervous 
influence  is  required  to  evert  the  eyes.  This  h)'pothesis  is 
somewhat  proved  by  the  pathological  fact,  that,  in  paralysis  of 
the  third  pair  of  nerves,  the  pupil  is  permanently  directed 
downwards  and  outwards,  and,  at  the  same  time,  dilated. 

The  fourth  pair  of  nerves,  or  pathetici,  come  next  in  nume- 
rical order  for  consideration :  they  arise  from  the  valve  of 
Vieussens,  and  some  few  fibres  from  the  testes.  According  to 
Sir  Charles  Bell,  its  filaments  spring  from  the  upper  part  of 
the  spinal  marrow,  from  the  tractus  respiratorius ;  from  which 
circumstance  he  considers  that  it  produces  a  motion  of  the 
eye  invariably  concomitant  with  violent  respiration.  One 
can  hardly  consider,  however,  that  any  relation  should  exist 
between  the  functions  of  respiration  and  vision.  It  is  true,  in- 
deed, that  during  forced  respiration,  as  may  be  observed  after 
very  violent  exertion,  a  peculiar  expression  and  direction 
is  given  to  the  eye.  Is  not  this,  however,  rather  to  be  attri- 
buted to  the  cessation  in  the  action  of  all  the  muscles  during 
this  period,  when  the  function  of  every  organ  is  more  or  less 
suspended,  excepting  those  connected  with  respiration  ?  The 
question,  however,  of  what  is  the  function  of  the  fourth  pair 
of  nerves,  and  why  it  shoiild  alone  supply  the  superior  oblique, 
is  still  involved  in  mystery.  I  believe  it  will  be  found,  upon 
investigation,  that  there  is  a  ranch  greater  similarity  between 
the  origins  of  the  third  and   fourth    pair  of  norvps  tlian   is 


470  Mr.  B.  B.  Cooper  on  the  Muscles  of  the  Eye. 

usually  pointed  out  by  anatomists;  for  if  the  fibres  of  the 
processus  e  cerebello  ad  testes  be  traced,  from  which  the 
fourth  pair  arise,  they  will  be  found,  as  described  by  Mr.  Solly, 
partly  to  interlace  with  the  fibres  of  the  sensory  tract,  and,  in 
part,  to  pass  through  the  locus  niger  of  the  crus  cerebri  to 
become  continuous  with  the  motory  tract :  so  that,  from  this 
double  source,  the  fourth  pair  of  nerves,  like  the  third,  be- 
comes Influenced  both  by  the  brain  and  the  spinal  marrow, 
possessing  both  an  incident  and  a  reflex  nerve  of  motion. 
Why  it  should  be  distributed  to  the  superior  oblique  muscle 
only,  may  be,  to  aflford  the  single  influence  of  the  muscle  in 
directing  the  pupil  downwards  and  outwards,  and  to  antago- 
nize the  action  of  the  straight  muscles,  both  in  drawing  the 
globe  forwards,  and  in  rotating  it. 

The  ophthalmic  branch  of  the  fifth  pair  of  nerves  is  evi- 
dently the  nerve  of  common  sensation  to  the  organ  of  vision 
and  its  appendages,  afibrding  the  common  source  of  the 
incident  to  the  motory  filaments ;  and  to  produce,  upon  any 
excitation,  the  motions  of  the  eye,  unconnected  with  volition. 
It  may  be  considered,  indeed,  as  the  great  safeguard  to  the 
whole  organ;  as  is  somewhat  proved  by  the  frequent  occurrence 
of  injury  to  this  nerve  being  followed  by  the  destruction  of 
the  eye ;  for  no  longer  can  the  involuntary  contraction  of  the 
muscles,  so  essential  to  the  function  of  vision,  be  performed. 

The  sixth  pair  of  nerves  arises,  by  one  or  two  filaments,  from 
the  corpus  pyraraldale  of  tlie  medulhi  oblongata,  inferiorly  to 
the  groove  between  it  and  the  pons  Varolii :  it  pjisses  for- 
wards and  upwards,  by  the  side  of  the  basilary  artery,  enters  the 
cavernous  sinus,  passes  along  the  outer  side  of  the  internal 
carotid  artery,  receiving  two  or  three  fihunents  from  tlie 
superior  cervical  ganglion  of  the  sympathetic.  Leaving  the 
cavernous  sinus,  it  enters  the  orbit  between  the  two  origins  of 
the  al)(luctor  oculi  muscle,  accompanied  by  the  nasal  branch 
of  the  first  division  of  the  fifth  and  by  the  third  pair :  it  tlien 
separates  from  these  nerves,  and  distributes  its  terminating 
fihiments  to  the  abductor  oculi  muscle  only. 

The  o))hthahnic  ganglion  may  be  considere*!  to  ilu-  vya 
what  the  rest  of  the  Hympath(^tic  system  is  to  every  other  part 
of  the  body,  maintaining  that  degree  of  irritability  nj)on 
whuh  the  action  of  its  true  involuntary  muscles  depends;  main- 
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taining-,  also,  the  integrity  of  the  function  of  secretion,  and 
regulating  the  function  of  the  capillary  system,  for  the  due 
appropriation  of  the  blood;  and  also,  perhaps,  from  its  free 
conununication  with  the  nerves  of  motion  and  sensation, 
inducing  a  co-operation  in  their  influence  on  the  various 
muscles  of  tlie  organ.  The  ophthalmic  or  lenticular  ganglion 
is  similar  in  its  colour  and  consistence  to  the  other  ganglions 
of  the  sympathetic  nerve,  and  is  connected  by  filaments  to  the 
superior  cervical  ganglion :  it  is  placed  upon  the  outer  side  of 
the  optic  nerve,  at  the  back  part  of  the  orbit,  between  it  and 
the  abductor  oculi  muscle.  This  ganglion  sends  a  filament  to 
be  united  to  the  nasal  branch  of  the  first  division  of  the  fifth 
pair ;  a  second  downwards,  to  be  connected  with  that  branch 
of  the  third  pair  which  is  distributed  to  the  inferior  oblique 
muscle  ;  and  it  is  also  connected  with  the  sixth  pair  of  cerebral 
nerves,  through  the  medium  of  the  filaments  of  commimi- 
cation  between  the  ophthalmic  and^superior  cervical  ganglion 
of  the  sympathetic  system.  From  the  anterior  part  of  the 
ophthalmic  ganglion,  two  bimdles  of  filaments  are  distributed 
forwards  along  the  outer  side  of  the  optic  nerve ;  which  soon 
form  themselves  into  superior  and  inferior  fasciculi,  under  the 
name  of  the  ciliary  nerves,  penetrate  the  sclerotic  coat,  ana- 
stomosing with  the  cUiary  filaments  of  the  nasal  branch  of 
the  first  division  of  the  fifth  pair,  and  are  destined  to  supply 
the  iris. 

The  fourth  pair  of  nerves  within  the  cavernous  sinus 
also  receives  filaments  from  the  sympathetic  plexus  within 
that  cavity ;  so  that,  in  fact,  all  the  nerves  which  enter  the 
orbit  act  upon  the  various  muscles  to  which  they  are  distri- 
buted through  the  influence  of  the  sympathetic  system ;  and 
hence  it  is,  that,  independent  of  volition,  the  eyes  are  moved 
and  regulated  for  the  transmission  of  light,  for  the  passage 
of  the  tears,  and  for  their  preservation  against  external  injuiy. 

That  there  is  a  variation  in  the  form  of  the  eye  diu"ing 
the  examinations  of  objects  at  different  distances,  and  imder 
different  degrees  of  light,  is  demonstrable,  from  the  exami- 
nation of  the  organ  while  employed  in  perusing  the  smallest 
print,  in  gazing  over  an  extensive  distance,  and  on  the  admis- 
sion of  an  intense  or  slight  degree  of  light ;  but  upon  what 
this  change  depends,  is  not  so  satisfactorily  explained.     By 
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some,  it  is  supposed  that  the  adaptation  of  the  eye,  under  these 
circumstances,  is  effected  entirely  by  the  action  of  the  muscles  ; 
and  that  the  drawing  back  of  the  globe  by  the  contraction  of 
the  straight  muscles,  and  the  simultaneous  compression  on  the 
periphery  of  the  sphere,  increases  the  long  axis  of  the  eye,  and 
renders  it  more  convex  anteriorly ;  while,  at  the  same  time,  it 
perhaps  renders  plane  the  fold  in  the  retina,  at  the  foramen 
of  Soemmering,  probably  inducing  some  considerable  and  im- 
portant change  in  the  eye.  It  has  also  been  believed  that  the 
simultaneous  contraction  of  the  straight  muscles  must  tend  to 
compress  the  ophthalmic  vpins,  and  prevent,  in  some  measure, 
the  ready  return  of  blood  from  the  eye ;  and  thus  induce  an 
increased  tension  in  the  organ,  sufficiently  to  alter  the  refrac- 
tive power  of  its  humours,  and,  from  a  tendency  to  a  state  of 
congestion  in  the  iris,  to  lead  to  a  contraction  of  the  pupil.  This 
latter  view  would  be  principally  dwelt  upon  by  those  who 
doubt  the  muscularity  of  the  iris.  The  oblique  muscles  seem 
to  perform  the  rotatory  motions  of  the  eye,  and  to  act  as  mo- 
derators to  the  straight  muscles :  and  it  appears  doubtful  if 
either  of  them  act  singly,  but  are  always  assisted  by  the 
directing  force  of  one  or  more  of  the  straight  muscles,  which 
cannot  be  considered  as  wholly  voluntary,  but  partly  under 
the  influence  of  the  sympathetic  nerve;  which  may  in  some 
measure  account  for  the  fact,  that,  in  directing  the  two  eyes 
to  any  lateral  object,  it  is  not  the  corresponding  muscle  which 
directs  the  eyes  towards  that  object,  but,  indeed,  two  opposing 
muscles ;  for  the  adductor  on  one  side,  and  the  abductor  on  the 
other,  are  employed  for  the  direction  of  the  two  eyes  to  the 
same  point,  which  neither  the  decussation  of  tlie  optic,  nor  the 
effect  of  the  stimulus  of  light  upon  corresponding  nerves,  pro- 
duces ;  for  the  two  influences  derive  tlieir  nervous  energy 
from  different  sources. 

1  shall  now  proceed  to  detail  the  result  of  experiments 
which  I  have  made  upon  rabbits,  in  dividing  the  oblique 
muscles  of  the  eye,  for  the  purpose  of  ascerUiining  the  effect 
produced  upon  the  motions  of  that  organ.  In  the  first  place, 
1  car«!fully  dissected  the  muscles  of  the  eye,  and  the  nerves 
which  are  distributed  to  them  in  tlic  ralfbits,  to  asccrtiiin  if  there 
wi'Yv   :iiiv  iinatoiiiical   reabons   wliv  ;m    :malt)L^v  should  not   be 
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drawn,  in  the  use  of  their  muscles,  with  those  of  the  human 
subject;  and  could  discover  none,  beyond  the  existence  of  the 
retractor  muscle  of  the  globe,  common  to  most  quadrupeds. 
The  straight  muscles  bear,  in  every  respect,  a  close  resem- 
blance to  those  of  the  human  subject.  The  superior  oblique 
muscle,  also,  is  very  similar  in  its  attachments  and  direction : 
arising  from  the  posterior  part  of  the  orbit,  passing  forwards 
towards  the  inner  angle  of  the  eye,  and  there  becoming  ten- 
dinous, it  runs  through  a  fibro-cartilaginous  ring,  and  is  then 
reflected  backwards,  at  a  very  acute  angle ;  and  again  becom- 
ing muscular,  is  inserted  into  the  sclerotic  coat,  beneath  the 
superior  straight  muscle,  and  posteriorly  to  the  great  circum- 
ference of  the  globe. 

The  inferior  oblique  muscle  in  the  rabbit  does  not  bear  so 
strong  a  resemblance  to  the  corresponding  muscle  in  the 
human  subject  as  the  other  muscles  of  the  organ  of  vision.  It 
arises,  broad  and  fleshy,  from  the  most  anterior  internal  and 
inferior  part  of  the  orbital  cavity,  takes  its  direction  down- 
wards along  the  floor  of  the  orbit,  and  then  passes  upwards, 
outwards,  and  backwards ;  expanding,  as  it  terminates,  to  be 
inserted  in  the  outer  part  of  the  globe,  posteriorly  to  the  in- 
sertion of  the  recti  muscles:  it  seems,  however,  that  some  few 
of  its  fibres  pass  towards  the  anterior  part  of  the  sclerotic  coat 
In  proportion  to  the  size  of  the  globe  of  the  eye,  this  muscle 
is  larger  than  in  the  human  subject,  is  more  deeply  seated 
within  the  orbit,  and  has  a  broader  attachment  to  its  inner  wall. 

Upon  taking  hold  of  the  muscles  with  the  blades  of  the 
forceps,  and  drawing  their  points  of  insertion  towards  their 
origin,  viz.  in  the  direction  of  their  natural  contraction,  the 
following  results,  in  my  experiments,  have  invariably  oc- 
curred : — 

On  acting  on  the  superior  oblique,  the  point  of  insertion  of 
this  muscle  was  drawn  upwards,  forwards,  and  inwards :  the 
globe  of  the  eye,  at  the  same  time,  turning  on  its  own  axis,  and 
somewhat  projected  forwards  from  the  orbiter  cavity,  had  the 
pupil  directed  downwards  and  outwards,  corresponding  with 
the  description  usually  given  of  the  natural  action  of  this 
muscle. 

Acting  in  a  similar  manner  on  the  inferior  oblique  muscle, 
its  poiut  of  insertion  was  made  to  roll  from  without  inwards. 
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and  slightly  from  behind  forwards,  directing  the  pupil  upwards 
and  outwards.  If,  however,  the  force  were  still  increased,  but 
yet  not  apparently  beyond  the  natural  contraction  of  the 
muscle  to  one-third  of  its  length,  the  pupil  was  made  to  roll 
under  the  eye-brow,  so  as  to  be  turned  inwards ; — a  direction, 
however,  which  is  greatly  increased,  if  the  eye-lids  be  brought 
in  contact,  as  might  be  felt  by  the  globe  rolling  under  the 
fingers. 

As  I  have  already  mentioned,  however,  in  an  early  part 
of  this  Paper,  there  is  a  considerable  variety  of  opinion 
as  to  the  direction  given  to  the  pupil  by  the  action  of  this 
muscle  ;  as  Sir  Charles  Bell,  Mr.  Dalryraple,  and  some  others, 
seem  to  maintain  that  the  moderate  contraction  of  this  muscle 
rolls  the  pupil  upwards  and  inwards.  One  use  of  these  muscles 
seems  to  be,  to  maintain  the  globe  of  the  eye  at  an  equal  di- 
stance from  the  roof  and  floor  of  the  orbit,  as  will  be  described 
when  speaking  of  the  effects  of  the  division  of  these  muscles. 

To  facilitate  the  experiments  of  dividing  the  oblique  muscles 
of  the  eye,  I  had  a  rabbit's  head,  with  the  muscles  dissected, 
placed  before  me  in  the  same  position  as  the  head  of  the 
living  rabbit  upon  which  I  was  about  to  perform  the  experi- 
ment. I  then  removed  a  small  portion  of  skin  from  the  upper 
eye-lid,  immediately  over  the  superior  ridge  of  the  orbit, 
divided  the  tunica  conjunctiva,  and  passed  either  a  hook  or  a 
pair  of  forceps  into  the  orbit,  and  seized  the  tendon  of  the 
superior  oblique  muscle,  posteriorly  to  the  trochlea. 

For  the  division  of  the  inferior  oblique,  in  my  first  experi- 
ments, in  a  similar  manner  I  removed  a  portion  of  the  inferior 
eye-lid,  and,  cutting  through  the  tunica  conjunctiva  with  a  pair 
of  probe-pointed  scissors  or  bistoury,  divided  the  inferior  ob- 
lique. This  plan,  however,  I  found  not  to  be  so  good  as 
passing  a  phymosis-knife,  through  the  eye-lid  and  conjunctiva, 
into  the  orbit,  and  then  dividing  the  muscle.  By  either  mode, 
however,  the  division  of  the  inferior  oblique  is  much  more 
difficult  than  the  superior,  and  apparently  causes  infinitely 
greater  pain  to  the  animal. 

llie  following  were  the  results,  as  presented  in  five  experi- 
ments which  I  performed ;  in  each  of  which  the  superior  ob- 
li(jue  nmscle  wjis  divided  in  the  one  eye,  and  t\w  inferior 
obli<|ue  in  the  otiier.     Invariably,  a  considerablejlift'erence  is 
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observed  with  respect  to  the  degree  of  prominence  of  the  two 
eyes :  that  one  in  which  the  superior  oblique  muscle  had  been 
divided  never  presented  the  same  degree  of  prominence  as 
the  eye  in  which  the  inferior  oblique  had  been  cut  through, 
seeming  as  if  it  were  really  preternaturaUy  drawn  into  the 
orbit ;  while  the  eye  in  which  the  inferior  oblique  had  been 
cut  through  looked  as  if  projected  ;  which,  however,  I  think,  is 
only  attributable  to  the  contrast  between  the  two.  The  whole 
globe  of  the  eye,  on  the  side  on  which  the  superior  oblique  is 
divided,  becomes  depressed,  as  if  resting  on  the  floor  of  the 
orbit,  the  aspect  of  its  cornea  and  iris  rather  dull,  the  pupil 
somewhat  smaller  and  slightly  turned  inwards,  and  the  power 
of  vision,  as  far  as  I  was  capable  of  judging,  impaired. 

It  is  to  be  observed,  that  the  retraction  and  depression  of 
the  globe  form  the  principal  results  of  the  division  of  the 
superior  oblique  muscle.  Some  may  be  disposed  to  dwell  on 
the  slight  direction  inwards  of  the  pupil ;  and  contend,  that  the 
preponderating  influence  of  the  inferior  oblique  now  produces 
that  inversion :  but  it  seems  to  me,  that  the  combined  action 
of  the  adductor  and  inferior  oculi  muscles,  having  lost  the 
moderating  influence  of  the  superior  oblique,  would  necessa- 
rily give  this  permanent  direction  to  the  eye ;  for  the  inferior 
oblique,  at  any  rate,  would  have  a  tendency  to  direct  the 
pupil  upwards,  whatever  may  be  the  dispute  as  to  the  dii*ec- 
tion  outwards  or  inwards. 

On  the  division  of  the  inferior  oblique  muscle  shortly  after 
the  experiment,  and  as  soon  as  the  animal  had  become  quiet 
so  as  to  enable  us  to  examine  the  position  of  the  eye,  the 
globe  appeared  much  projected  from  the  orbit,  and  raised 
towards  its  roof,  the  pupil  being  directed  outwards  and  slightly 
backwards.  This  condition  of  the  organ  foUowed  as  the 
result  of  every  experiment  I  performed ;  nor  did  any  change 
of  position  in  the  eyes  take  place,  although  some  of  the  ani- 
mals were  kept  a  week  or  ten  days  after  the  experiment. 

The  power  of  vision  seemed  always  most  considerable  in 
the  eye  in  which  the  inferior  oblique  muscle  had  been  divided, 
as  was  proved  by  the  efforts  the  animal  made  to  avoid  any 
foreign  body  projected  towards  it:  and,  indeed,  the  manner  in 
which  it  seemed  capable  of  rolling  the  eye  upwards  and  in- 
wards, to  avoid  injury,  leads  me  much  to  doubt  the  opinions 
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of  those  who  consider  the  oblique  muscles  as  the  involuntary 
safeguards  to  the  eye. 

The  general  deductions  which  may  be  drawn  from  the  re- 
sult of  these  experiments,  are,  that  the  oblique  muscles,  when 
acting  together,  suspend  the  eye-ball  in  a  central  position  in 
the  orbiter  cavity,  moderate  the  retracting  influence  of  the 
four  straight  muscles,  and,  when  acting  in  succession,  with- 
out being  restricted  by  the  influence  of  the  recti,  they  roll 
the  eye  on  its  own  axis,  drawing  the  globe  forward,  and  at 
the  same  time  tending,  in  a  great  degree,  to  extend  the  sphere 
of  vision.  This  latter  use  appears  to  me  a  fair  inference,  from 
the  great  loss  of  mobility  the  eye  sustains  after  the  division 
of  either  of  the  oblique  muscles.  In  one  or  two  of  the  rab- 
bits I  divided  both  the  oblique  muscles  in  the  same  eye; 
the  result  of  which  experiment  was,  the  permanent  retrac- 
tion of  the  globe  within  the  orbit,  its  depression  on  the  floor 
of  that  cavity,  the  contraction  of  the  pupil,  without,  how- 
ever, any  lateral  direction.  I  am  aware  that  the  precise 
direction  given  to  the  pupil  by  the  contraction  of  either  of 
these  muscles  has  not  been  proved  by  the  foregoing  experi- 
ments ;  as,  upon  the  division  of  one  of  them,  the  eye  is  not 
left  controlled  by  the  action  of  the  other  alone,  but  must 
necessarily  partake  of  the  influence  of  the  recti  muscles. 
Much,  therefore,  I  feel  convinced,  is  yet  left  to  be  done  by 
the  pathologist,  rather  than  by  the  experimentalist 
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